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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS, 


NOTICES. 


The Institution as a body is not responsible for the statements of 
opinion expressed in any of its publications. 


The contents of the Journal are covered 

Copyright. by general copyright, and for the reprinting 

of long abstracts official permission is neces. 

sary. Editors,may publish extracts, not exceeding three pages 

of any paper or article, provided that credit is given as being 

reproduced from the Journal of the Institution of Petroleum 
Technologists or advance-proofs thereof. 


The Journal is published in six bi-monthly 

Issue of parts per volume, viz., February, April, June, 

Journal. August, October and December. A brochure 

giving the History, Regulations and List of 

Members of the Institution was published in January, 1923, and 
the revised List of Members will be published periodically. 

All members receive these publications free of cost. Additional 
copies of the Journal are charged at the rate of 7s. 6d. per part, 
unless otherwise stated, and of any other publication at the price 
stated on the wrapper. 


Members are requested to notify any change 
Changes of of address to the Secretary, and also to 
Address. advise the Parcel Post Department and the 
Letter Office in order that correspondence 

may be re-addressed. 


Papers and articles should be written in the f° 


Papers and third person, and drawings, diagrams, etc., 
Articles. illustrating a subject should be suitable for 
direct photographic reproduction. 
English equivalents of foreign weights and measures should be 
given, and it is suggested that a bibliography of the subject dealt 
with be appended. 


All papers and articles submitted are assumed to be original 
communications unless otherwise stated, in which case reference 
to the previous publication should be given. 

Members are invited to submit papers to be read at the General 
Meetings of the Institution, and are specially asked to forward 
articles for publication in the Journal. 
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Members desiring to receive advance galley proofs of papers to 
he read before the Institution should apply to the Secretary, in- 
forming him of the address to which the proof is to be sent. 


Cases for binding the Journal can be obtained 

Binding of from Messrs. W. Speaight and Sons, Limited, 

Journals. 98, Fetter Lane, London, E.C.4, at a cost 
of 1s. 6d. post free, remittance to accompany 
order. 


Members desiring to have their Journals bound in these cases 
should send their Journals, together with an additional remittance 


ing fof 3s. per volume, to Messrs. Speaight and Sons, Ltd. 


This notice applies to all previous volumes. 


Authors of papers published in the Journal 

Reprints of are entitled to 25 free reprints of their contri- 

Papers. bution, and may obtain further copies at the 
following rates per 25 copies :— 


2 pp., 2s. Od. 12 pp., 7s. 6d. 
4 pp., 3s. Od. 16 pp., 10s. Od. 
8 pp., 5s. Od. 20 pp., 12s. 6d. 


Orders for extra reprints should be sent to the printers when the 
manuscript is forwarded to the editor. 


A bibliography of current literature is pub- 
Bibliography _ lished with each issue of the Journal, together 
and Abstracts. with abstracts of the more important articles 

and patent specifications, this supplement 
being paged separately to the Transactions. In order to make this 
section of the maximum value, members are requested to send any 
matter which may have been inadvertently overlooked to the 
editor. 


A medal and a prize of five guineas will be 
Medal for awarded annually by the Council to that 
Student Student Member of the Institution who shall, 
Members. in their opinion, have presented a paper of 

outstanding merit during the year. 


A number of Advertisements are inserted in 
Advertisements. the Journal, and information as to terms, etc., 
can be obtained from Mr. H. J. Humm, 93 


and 94, Chancery Lane, London, W.C. 2. 
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LIST OF ADVERTISERS. 


(Members are desired when making enquiries or placing orders 
with advertisers to mention that they have seen their announcement 
in the Journal.) 


Anoto-American Or Co., ExLectro Frow Meters (Co. 
Lrp. W. J. Fraser & Co., Lop. 

Barrp & TatLock (Lonpon), Haywarp-Tyter & Co, 
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Dunn Manvracturine Co. W. H. Wiutcox & Co., Lrp. 


A register of members requiring appointments 

Appointments is kept at the office of the Institution for the 

Register. convenience of firms requiring the services of 

petroleum technologists, etc., it being under. 

stood that the Institution accepts no responsibility and gives no 
guarantee. 


The Institution’s Library may be consulted 

Library. between the hours of 11 a.m. and 4 p.m. daily. 

The additions made to the current and standard 

literature on petroleum and allied substances, since the publication 
of the last Journal, are :-— 


From the Publishers (for review) :— 
The Genesis of Petroleum. By Percy E. Spielmann. 


From the International Institute Branch, Dept. Agriculture, Ottawa :— 
List of Publications added to Library, No. 1, 1923. 

From A. Rauch :— 
La Roumanie Economique. 

From the Memoirs of the Geological Survey :— 
Summary of Progress of the Geological Survey of Great Britain and the 

Museum of Practical Geology for 1922. 
From the Dominion Bureau of Statistics, Canada :— 


Revised Statistics on the Mineral Production of Canada, 1922, No, 14, 
Crude Petroleum, 
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From the British Engineering Standards Association :— 
Complete set of Specifications to date. 


From the Imperial Mineral Resources Bureau :— 

The Mineral Industry of the British Empire and Foreign Countries, 
Statistics, 1919-1921, for Copper, Petroleum and Allied Products, Silver, 
Gold, Coal, Coke and By-Products, Lead, Tin, Zinc, Aluminium 
(including Bauxite and Cryolite), Arsenic and Diatomaceous Earth, 


From the Diesel Engine Users’ Association :— 
Report on a Broken Crankshaft on a Diesel Engine at Bridgetown, Bar- 
bados. By W. C. Shettle, A.M.I.C.E., and Report of Discussion. 
Comparative Running Costs of Steam and Diesel driven Pumping Plants. 
By K. B. Woodd Smith and T. D. Key, A.M.LC.E., and Report of 
Discussion. 

From G. W. E. Gibson :— 

Considerations pratiques sur le pompage des Petroles. 


From the Iron and Steel Institute :— 
Journal, Vol. CVII., No. 1, 1923. 


From B. J. Ellis :— 

Notes on American Oil Producing Methods made a Tour of the Fields, 
February to August, 1923. 

From the U.S. Bureau of Mines, Dept. of the Interior :— 

Serial No. 2530. Lifting costs at Oil Well Properties. By H. C. George. 


Bulletin 744. The Lime Belt of Massachusetts and parts of Eastern New 
York and Western Connecticut. 


Bulletin 751-B. Progress report of a subsurface study of the Pershing Oil 
and Gas Field, Osage County, Oklahoma. 


Natural Gas in 1919-1921. By R. S. McBride and E. G. Sievers. 

Bulletin 748. The Twentymile Park District of the Yampa Coal Field, 
Routt County, Colorado. 

Bulletin 709. Triangulation and Primary Traverse, 1916-1918. 


Bulletin 689. Boundaries, Areas, Geographic Centers and Altitudes of the 
United States and the several States. 


Professional Paper 132-A. Rock formations in the Colorado Plateau of 
South-Eastern Utah and Northern Arizona. 

From the Dept. of Mines, Geological Survey of Canada :— 

Summary Reports 1922, Part A, No. 1989; Part D, 1922, No. 1990. 

Memoir 133. The Southern Part of the Sydney Coal Field, Nova Scotia. 

Memoir 134. Brockville-Mallorytown Map-area, Ontario. 
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The Council would be grateful to members who are authors of books 
on petroleum or on allied substances if they would kindly present a copy 
of their works to the Library of the Institution, and for review in the 
Journal. 
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PERSONAL NOTES OF MEMBERS AND SPECIAL 
NOTICES. 
It is suggested that members send information regarding their 
movements to the Secretary, for insertion under this heading. 


Mr. H. E. Morris has returned from Burma. 
Mr. ALBERT MILLAR is now back in Galicia. 
Mr. R. Van SICKLE is now in England. 


Mr. E. J. THompson has left England for Durban, Natal, 
South Africa. 


Mr. A. P. CaTHERALL has returned to Trinidad. 

Mr. J. A. Cuttp has returned from North-West Peru. 

Dr. J. A. L. Henperson has left Canada for England. 

Mr. F. E. Keep is leaving India and should reach England 
during January. 

Mr. Foxatt-SMEDLEY is on his way to Burma. 

Mr. C. O. GranamM is now in Kobe, Japan. 

Masor R. W. Barnett was returned as Member of Parliament 
for the South-West St. Pancras constituency at the recent General 
Election. 

Dr. Artur WaDE is leaving early in January to carry out a 


reconnaisance of the Northern Territory of Australia on behalf of 
the Commonwealth Government of Australia. 


We are indebted to the Editor of Engineering for his courtesy | 


in loaning us the blocks of the illustrations of Mr. Millar’s paper 
in this Journal. 


We desire to express our thanks to Mr. F. B. Plummer, 
M.Am.Inst.Min.Eng., M.Am.Assoc.Pet.Geol. (Member), of Hous- 
ton, Texas, for his account of the International Petroleum Exposi- 
tion and Congress, held at Tulsa, Oklahoma, October 8th to 14th, 
1923, published in this Journal. 


CHARLES FREDERIC MABERY. 


Prior to his first association with the petroleum industry in 
1887, Professor Mabery was closely associated with the Cowles 
brothers in the development of their internally-heated electric 


furnace. 
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As a graduate of chemistry in the Lawrence Scientific School, 
he was one of the few to receive the degree of Doctor of Science 
in the Havard graduate school. His first position was as assistant 
chemist at Havard College, and for ten years as Director of the 
Havard Summer School in Chemistry for teachers. In 1883 he 
became professor of chemistry at the Case School of Applied 
Science, a position which he occupied until 1911, when ill-health 
caused his retirement. Since then he has spent as much time as 
his health would permit on research work. 

He has chiefly occupied his time with research into the constitu- 
tion and action of lubricants, and we are glad to be able to publish, 
through the courtesy of the Journal of Industrial and Engineering 
Chemistry, a paper by Professor Mabery on the “ Lubricant and 
Asphaltic Hydrocarbons in Petroleum.” 


PETROLEUM RESEARCH AND REFINERY. 


CHEMIST .—Shortly disengaged ; 10 years’ professional 
experience ; 5 years’ war service, including 1 year Ministry 
of Munitions Research Staff; associated several years 
petroleum research on works scale; administrative and 
refinery control ; accustomed control of labour ; England 
or Rumania preferred.—Write, A.I.C., c/o Institution of 
Petroleum Technologists. 


CONSULTING CHEMIST. 


CONSULTING CHEMIST’S PRACTICE WANTED.— 
Chemist with several years’ experience in petroleum 
research on works scale desires partnership with established 
consultant, or would consider purchasing practice out- 
right.—Write, giving full particulars, to Consultant, c/o 
Institution of Petroleum Technologists. 
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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


THe SEVENTY-THIRD GENERAL MEETING of the Institution 
of Petroleum Technologists was held at the House of the 
Royal Society of Arts on Tuesday, November 13th, 1923, 
Mr. H. Barrtncer, M.Inst.C.E., M.I.Mech.E., M.I.N.A. (President) 
occupying the Chair. 


The following paper was read :— 


Galician-Canadian Pole Tool Fishing Methods. 
By Avpert A.M.I.Mech. E. (Member). 


“ Fisntne ” in oil well nomenclature covers a great variety of 
work, and does not merely represent the recovery of lost tools as is 
often thought to be the case. Sidetracking of tools or casing also 
comes under the heading of “ Fishing.” 

Of all practical oilfield work fishing engages the greatest amount 
of skill and attention combined with an unlimited amount of patience 
and ingenuity. In all fishing operations “touch” plays a most 
important part, and this sense can only be acquired by long practice, 
as does also the knack of constructing suitable fishing tools to suit 
individual cases. Some smiths possess a really marvellous faculty 
for forging a tool of the exact shape and dimensions required, so 
that one would almost think he had demonstrated on the article 
to be fished for. In most fishing cases the smith plays as equally 
important a réle as the driller, therefore it is most essential that 
harmony should prevail between the drilling staff and the smithy 
department. 

A good fisherman must be imaginative and be abie to reconstruct 
the probable position in the borehole in his mind, and to foresee 
that if a certain instrument is let in, just how that instrument is 
going to function. When a complicated fishing job is in progress 
it will be found to be a very good plan, before commencing opera- 
tions, to draw to scale the probable position in the borehole, taking, 
as a basis, diameter of casing, dimensions of lost tools, measurements 
of depths, and impressions obtained. This enables one to form a 
much better idea as to what has happened, the type of tool to be 
selected, and its construction. As work proceeds and the position 
becomes clearer, revised sketches should be made and the dimensions 
2H 
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of the fishing tool being used should be noted by the side of the 
sketch. In the event of the misfortune occurring to lose a tool 
whilst fishing, the situation can be immediately dealt with. 

It should always be borne in mind, that at the best, fishing is 
carried on in the dark, therefore it is most important that every 
possible detail should be noted and recorded on paper instead of 
trusting to memory. If, in addition to making sketches, the 
possible position in the borehole is reconstructed on the surface, a 
still better idea as to the best method of procedure will be obtained. 
This is done by taking a length of casing of the diameter being 
fished in, and duplicating the position in the borehole as far as is 
known from impressions taken, this also facilitating the construction 
of the type of fishing tool required. 

The majority of fishing cases are initially caused through careless- 
ness or lack of proper foresight, and are avoidable to a very con- 
siderable extent. For instance: running drilling poles and ropes 
after they have reached a state of fatigue ; using tools of which 
the joints have become worn; or badly shaped bits causing the 
pins to break ; or screwing up casing too tightly, thereby putting 
unnecessary strain on the boxes, etc. These are frequent errors, 
and are apt to lead to more or less complicated fishing. A great 
deal depends on the driller and his personnel exercising proper 
care and forethought, but however careful they may be, it is advis- 
able that the engineer-in-charge should make a periodical examina- 
tion of all tools, joints, ropes, casing, etc. 

If all those engaged in the actual drilling of wells would not lose 
sight of the important fact that iron and steel can be mishandled 
just like any other material, many a fishing trouble, with its atten- 
dant worry and expense, would be avoided. Perhaps one of the 
most frequent causes of trouble arises from badly designed and cheap 
tools, which are necessarily also of inferior quality. The greatest 
care and consideration should be given to the selection of plant 
and tools, no matter whether operations are contemplated on a 
large or small scale. The best plan is to leave the ordering of 
equipment to those who have had good practical oilfield experience 
and are consequently the most competent to select the right kind 
of tools and material for the job, but how often is this the case, 
especially in pioneer prospecting work. 

It is impossible to eliminate accidents entirely, but it is possible 
to lessen the chance of their occurring to a very great extent ; 
yet in spite of every care being exercised, accidents happen. In the 
majority of cases it is not the original accident which gives subse- 
quent trouble, but complications arising from overhaste. It is 
therefore important that every move should be most carefully 
considered from every point of view: one false step may be the 
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cause of a great deal of trouble and anxiety, and eventually the 
abandonment of a well after months of tedious and costly fishing. 

The engineer-in-charge, as well as the driller, should know the 
exact length, size, and weight of the string of tools in use, as well 
as the length and other measurements of each piece of casing in 
sequence comprising the working column. Should the drill pin 
break, the length from cutting edge to shoulder is ascertained at 
once, and in the event of casing pulling apart or breaking off, the 
length of the piece, or number of pieces contained in that part of 
the column which has parted, is precisely known. 

Before commencing actual fishing operations the distance 
between the top of the casing and the object being fished for should 
be accurately measured and checked ; time taken in measuring is 
not time lost but time gained in the long run. An impression block 
(Fig. 1) can be run at the same time as measurements are being 


Fig. Fig.3. 


= 


taken. For this purpose the impression socket (containing from 6 in. 
to 10 in. of soap or wax) should be of as large a diameter as the casing 
will allow, and from 5 ft. to 6 ft. long. This socket can also be 
made to work eccentrically, and should be run until a well-defined 
imprint has been obtained, as on this depends the type of tool to 
be employed. Only in the most simple of cases is it permissible 
to lower in a socket or other fishing tool before the impression block 
has been run. It is, however, by far the better and safer course 


not to commence fishing before taking an impression and accurately 
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measuring the distance. The right kind of tool has then to be 
selected to cope with the situation. Should this not be in stock, or 
cannot be constructed in the well smithy, then it is advisable to 
suspend operations until it has been provided. Makeshift tools are 
dangerous, and should not be used. 


Lost Tools.—Little or no difficulty is experienced in the recovery 
of tools which have become unscrewed during drilling, except in 
the following cases :— 

When the driller has not detected that his bit has become 
detached and continues drilling on it, then either of two things 
are liable to happen. If he is drilling in soft strata, the lost tool 
will be driven off to the side ; should however the formation be 
hard, a head will be formed on the lost tool, which may attain 
such dimensions that there will be no room left to pass a socket 
over it. 

When the bit has been driven off into the wall, a hook instrument 
(wall hook) should be used to catch hold of, and to pull, the lost 
tool into the centre of the borehole to enable it to be grasped by 
the socket. The shape and dimensions of the hook vary with 
individual cases, according to the size of the borehole and the tool 
to be pulled into position (Figs. 2 and 3). 

In cases where a head has been formed by continued drilling 
on the bit after it has become detached, the best procedure is to 
file the head off. This work can be accomplished in a few hours, 
and any good smith can construct the file or rasp tool. The width 
of this file or rasp is generally from 4 in. to 7 in. wide and from 
6 ft. to 12 ft. long, tapering gradually and being slightly smaller 
at the bottom. The construction of the file depends on the size 
of the hole, tool, and work to be done ; the surface of the rasp tool 
is generally concave. This file or rasp is a most handy tool, and 
accomplishes a great deal of work in a short space of time. It 
should be constructed from good material, which is not brittle, and 
“ springiness ” is a most essential factor. After the lost bit or 
sinker has been pulled into the centre, or the head filed off, a socket 
may be lowered in. The best type for this work is the split taper 
socket (horn socket), Fig. 4, fitted with one or more dogs. The 
bottom of the socket should be cut off at an angle and the point 
or apex should be to the inside. It is possible to recover objects 
lying to one side of the borehole with this tool. 

When, as is sometimes the case, the tools defy recovery, they 
can be sidetracked—i.e., drilled off to the side. The best tool to 
use for this purpose is the “‘ hoof bit” dressed at an angle of 45°. 
Before drilling off to one side is commenced, a filling of hard rock 
or broken-up cast iron, such as firebars, etc., should be tamped in, 
this retarding progress, and giving the bit a better chance of thrust- 
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ing the tool “ off.” It sometimes happens that bent tools are 
straightened out by this process and can be withdrawn through the 
casing in the usual manner. 

Stuck or Lodged Tools.—Tools occasionally become stuck during 
drilling and are left behind. The principal cause of this is: sticky 
clays, heaving clays, sands, heavy falls of cavings, a boulder falling 


Fig. 4. 


in, or a slab of rock sliding across the borehole. In cases of this 
kind, the moment it is noticed that the tools are becoming or have 
become stuck, upward and downward jarring should at once be 
tried. If this is not effective in freeing the tools, the drilling rope 
should be severed as near the tools as possible, or the drilling poles 
unscrewed. The next thing is to loosen up the tool which has 
become seized; this is accomplished either by means of a spud, or 
a flat chisel bit welded directly on to a flexible sinker bar. When 
the spud has been worked well around and down to the bottom of 
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the tools, a strong tongue socket with jars and a heavy sinker 
should be lowered in, the tools grasped, and generally after a few 
upward blows they will be released. A socket which cannot be 
made to “let go” should never be used. A safer tool, and one 
which is easily manipulated, is the taper die socket. After this 
has been securely screwed on, upward and downward jarring can 
be done and heavy pulls taken. The taper die socket is preferable 
to any other and should be used whenever possible. Of course this 
tool can only be used in conjunction with drilling poles, fishing poles 
or casing. Hollow flush poles are very useful when drilling along- 
side trapped tools, as the clays, sands, or cavings can be worked 
out and flushed away at the same time. Tools are more liable to 
become stuck in some clays than in others. These are generally 
classed “‘ sticky clays.” When this happens it is advisable to 
remove all water from the borehole with a suction sand-pump 
and to replace by oil. The clay then loses its adhesive qualities 
and drilling can be continued without difficulty. 

Another method of recovering lost tools or broken-off bits lying 
to the side, and which cannot be dislodged by the ordinary means, 
is to drill on with a bit of as large a dimension as possible, until 
from two to ten feet below the lost tools has been reached, depending 
on the length of tool to be recovered. After this has been done 
a wall hool can be lowered in to draw the tool into position, and to 
guide it into the newly drilled hole, where it will remain in an 
upright position, so that it can be gripped by a tongue socket in 
the usual way. 


Slightly Bent Tools—Care has to be taken in the recovery of 
tools which have become bent ; when they are only slightly deformed 
they can often be jarred into the casing, becoming straightened 
out during this process, but excessive jarring is liable to damage 
the casing-shoe and may give subsequent trouble. 


Runaway Tools.—More difficulty is generally experienced in the 
recovery of runaway tools, as they become more or less bent, and 
trouble is often found in getting them to pass as a unit through the 
casing. The best plan is to unscrew them one by one—that is, the 
jars from the sinker and the sinker from the bit—but they are 
sometimes so deformed that even this is found to be an impossibility. 
The safest tool to use when unscrewing poles or tools is the taper 
die socket. Should the tools be of small calibre—say, from 34 in. to 
4} in.—they may be cut up with a file, or a socket can be lowered 
in, a good grip taken, and casing with tools can then be pulled 
together (known as “stripping’’). This is a tedious operation 
but not a risky one, providing proper care is taken. 

When pole tools run away the poles generally become bent into 
all manner of inconceiyable shapes, or, breaking off several times, 
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run down and become wedged together, rendering the fishing 
job still more complicated. The first thing to do in such cases 
is to count and measure the number of poles which have been 
recovered, then to measure the borehole very accurately to ascertain 
at what depth the top of the lost poles is standing. If measurements 
show that only a few feet are missing, then it can be safely assumed 
that the rods are intact as a unit, and the method of procedure 
is quite simple. After a socket has been let in, and a hold taken, 
the poles and tools will, in all probability, be withdrawn together. 
Should the well be a deep one, and it is found that some 600 ft. to 
1000 ft. are missing, then one can be pretty sure that the poles are 
badly twisted, or, what is more likely, that they have broken off 
after running away, possibly two or three times. 

After a good impression has been obtained a tongue socket 
should be lowered in. When this has gripped upward jarring may 
be tried for a short time ; should no progress be noted, then on no 
account should the situation be forced, as further pulling and 
jarring would only serve to wedge the poles more tightly together. 
The best thing to do is to unscrew the pole or poles one has got 
hold of, and after having done this, to lower in an impression 
block and get a fresh imprint of the situation, then either jar loose 
if advisable, or unscrew the poles one after another until direct 
communication can be made on to the tools. Should unscrewing 
by means of the socket prove impracticable, then a taper die socket 
should be employed with left-hand fishing poles. 

It often happens that the uppermost pole is bent over in the 
form of a hook, and will not allow the socket being passed over it. 
In such a case a hook tool (Fig. 8) should be constructed which 
will pass between the pole and the casing. This is then lowered in, 
and when in place, a half turn is given to it, and it is then slowly 
raised until contact has been made; by jarring and pulling up- 
wards the pole can be straightened out and a socket used. Very 
often the hook will bring a number of bent poles with it to the 
surface. 

It is possible in practically every instance to fish a well clear 
of bent and twisted drilling poles, but should an exception prove 
the rule, then the only thing left to do is to pull the casing and poles 
simultaneously, providing, of course, the poles and tools are tightly 
wedged inside the casing and the casing column is free. 

Pulling casing and poles together (stripping) is generally a 
difficult process and is apt to lead to trouble unless care and every 
precaution is exercised, because, when pulling casing with poles 
inside, it seldom, if ever, happens that the casing-joints and pole- 
joints are flush. It will be understood that were the poles perfectly 
straight this operation would require utmost care, but when the 
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poles are bent and corkscrewed, or where poles are broken off and 
are bent and wedged two or three alongside the other, the pulling 
of the poles and casing simultaneously is a most hazardous opera. 
tion. The friction hold of the tools wedged in the casing should 
never be relied upon to retain their grip, preventing their falling 
through the casing while it is being pulled, especially so if the well 
is a deep one. The tools and poles should always be held from 
above by means of a socket or other grappling instrument. 

Another means is to pull the casing to a point above where the 
lost object lies, then to drive the lost poles and tools into the wall 
of the borehole, using a hoof bit; as drilling proceeds the tools 
are cased off. 


Broken Ropes.—Should the drilling or sand-pump line have 
parted a rope spear is used, and it depends on the size of the hole 


Fig.8 


whether a single spear, or a double or treble grab, is chosen. The 
spear is usually from 3 ft. to 5ft. long, and a stout plate should be 
fixed directly above it of slightly smaller diameter than the casing. 
This prevents the spear being driven too deeply into the rope, 
which would most likely form a knot above the spear, thus prevent- 
ing its withdrawal. When the rope has been grappled, the whole 
string can be withdrawn at a single operation, providing the tools 
have not become stuck in the meantime. Should the tools be 
imprisoned, the rope must be torn out in lengths until a direct 
communication can be made on to the lost drilling implements or 
sand-pump. 
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Sidetracking.—In cases of lost tools or where tools are left in the 
borehole one alongside the other, the best thing to do is as follows : 
Take an instance of a set of tools having become stuck ; drilling 
off to the side was commenced, a second string got trapped, and 
eventually a third, the hole being thus completely plugged. The 
total length of the three sets of tools can be taken as thirty-five feet 
or more, and the borehole 6 in. diameter. To overcome the difficulty 
and enable the well to be deepened past the trapped tools, a 
good plan is to use a starting bar (Fig. 9) made as follows: About 
75 ft. of 5 in. casing is taken of which 20 to 25 ft. should be collapsed 
in the form of a wedge and then screwed into the remaining lengths, 
which should be filled in with loose stone and a wooden plug inserted 
at the bottom. When this is done, lower it into the well until it 
comes to rest on the obstruction, then withdraw the 6 in. working 
casing column up to thirty feet or more above the top of the starting 
bar, and after a filling of stone has been put in, drilling with a hoof 
bit can be commenced. It will be found that a new hole can be 
drilled down and past the obstruction, which will not deviate from 
the vertical by more than six to fourteen inches. Owing to the 
use of the starting bar, the deflection is so gradual that the 6-inch 
casing column will follow on quite easily. The time required to 
accomplish this work depends naturally on the formation being 
drilled in, but in any case comparatively quick progress can be 
made. It is always advisable to make starting bars as long as 
possible. 

Casing Accidents.—It sometimes happens that the casing shoe 
becomes detached, i.e., it either comes unscrewed or it breaks off. 
There are three ways of overcoming this trouble :-— 


1. By screwing on again when this is possible. 

2. By taking hold of the lost shoe with a casing spear, and 
pulling out the casing and the detached shoe together. 

3. By drilling up the shoe. 

Serewing on to the shoe can only be done provided the thread 

has not been damaged and the shoe is standing upright. After 

‘he [connection has been made, the casing column should be withdrawn 

be fin order to control the joint and to ascertain whether the shoe has 

ng. [| been properly and securely screwed on. 

pe, Should it be decided to take hold with a casing spear, a certain 

nt- [amount of care is necessary in the selection of the type of spear for 

ole [this job; the “ bulldog” type should not be used, but one that 

ols [can be released at any time as desired (Fig. 10). The manipu- 

be [lation of casing and tools simultaneously calls for much skill and 

resourcefulness, as previously mentioned. 

or The most simple and straightforward method is to drill the shoe 

up, especially if, as in Galician practice, the shoe is only from 
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to 11 mm. thick. To do this, the casing shoe is first filled with 
tone, then the casing column is lifted some thirty feet or more, 
yntil a window is left between it and the lost shoe. (The casing 
must, of course, be pulled and a new shoe screwed on before the 
ork is restarted.) A hoof bit is then used of as large a diameter 
nd as eccentric as possible. Drilling should not be forced at the 
ommencement, as subsequent progress depends entirely on whether 
proper start has been made. It is essential that the bit should 
ork evenly, otherwise a thin strip of casing will be left behind 
yhich will give no end of trouble and retard the work. At the 
mmencement the hoof bit should be kept as flat as possible, 1.c., 
t should be dressed at an angle of 5 degrees to 8 degrees ; as work 
progresses, the angle is increased to about 30 degrees. A suction 
sand-pump will be found to be the best means of keeping the bottom 

f the borehole free of cuttings. If a few inches of these are per- 
mitted to accumulate, they will prevent progress altogether. 

Lost Casing.—Casing lost through a joint nipple pulling out can 

asily be recovered, either by using a die nipple or by taking hold 
if it with a casing spear. This depends, however, on the type of 
ca sing being used. 
Runaway Casing.—Two or three thousand feet of casing may 
n away a considerable distance without it suffering practically 
y damage, and its recovery proves quite a simple operation, 
yhereas a shorter string of casing may fall only a few feet, yet be- 
ome so deformed, torn up, and telescoped that it takes many 
months of fishing to clear the well. When casing has run away, 
und it has been ascertained that considerable damage has been 
stained, careful measurements must be taken, and only after a 
horough study of the prevailing conditions should a grappling 
ool be lowered in. A casing spear can be used if the casing is not 
split, but it is only advisable to use that type where the hold can be 
released as desired. If the casing is split, then it is better to use a 
asing socket, which is passed over the top piece and a grip taken 
on the outside circumference ; or a combination tool can be used 
which will take a grip both on the inside and outside. When strips 
of casing present themselves, an ordinary tongue socket can be 
used with advantage. In Galicia, fishing poles of from 1 9-16ths. in. 
to 3 in. diameter are used for this kind of fishing, and are made 
with either right-hand or left-hand joints, depending on the work 
to be accomplished. 

Frozen Casing—When casing has become frozen or seized, it 
can sometimes be freed by releasing the casing dogs and allowing 
the casing to rest partly on its own weight, held only by the blocks 
and tackle, then lifting and again releasing. One must be careful 
not to allow too much slack, or the casing might be deformed. If 
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means :— 

(a) By slitting the casing joint just above where it is known t 
have become frozen; the remainder of the column is then free an¢ 
can be withdrawn. In some cases several joints have to be sli 


known that only the casing shoe is frozen, it can often be freed by 
slitting it in two or three places throughout its entire length, starting 
just below the joint. The slits should be from in. to } in 
wide, and the casing-shoe being then no longer rigid, can be pulled 
loose. 

(6) When the whole length of casing cannot be recovered, and 
it is considered expedient that drilling should be continued with 
the same dimension, one can either sidetrack the lost part or dril 
it up. Whichever method is chosen depends more or less on thé 
formation. If there is much hard rock it is better to drill it up 
but if the walls of the borehole are moderately soft, one would be 
quite safe in sidetracking. The difficulty is in getting a proper 
start. Once this is made, it is surprising how quickly the work 
proceeds. For instance, 64in. diameter casing of 9-32nd ir 
thickness can be collapsed and sidetracked at the rate of from 
5 ft. to 10 ft. daily at a depth of, say, 4500 ft., and the working 
column will follow on without much difficulty. The proper tool 
for this work is a specially shaped hoof bit, and it is advisable t 
use a heavy sinker or even two coupled together. If the bit is 
properly dressed, not only will the casing be collapsed and side. 
tracked, but no underreaming will be necessary to enable the working 
column to follow on easily. The hole should be well sand-pumped 
out after every run, and a filling of stone put in, so that the bit ha 
to work out the distance twice over. This goes quickly, and is not 
time lost but time gained, as one is quite certain that each foot ha 
been properly worked out. 


CompticatTions CausED By Runaway Toots, PoLes, anpD 
CASING. 
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Where tools, poles, and casing have run away, the operator must ; 


devise such methods and means as will suit this particular job, 
and no hard-and-fast rules can be laid down. Where tools and 
casing have run away, it is important to close the window between 


* Journ. Inst. Petr. Techn., viii., No. 34, pp. 617-665. Dec., 1922. 
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ingfthe two columns as quickly as possible, so as to avoid an accumula- 
ion of cavings forming on the top of the lost tools lying inside the 


be a he poles one by one until the lost string of tools is reached, and 


finitelythese can then be fished out. 


casing is only slightly deformed, or only to such an extent that it 
edican be pulled through the preceding column, then a casing spear 
can be lowered in and a hold taken, after having controlled the 
casing with a swedge. It may be, however, that the runaway 
ithgcasing has become frozen meanwhile ; to test this, the upper part 
igof the parted column can be lifted three or four feet clear of the 
«arunaway column and then a pull taken on the rods. If it is found 
to be free, then both columns, i.e., both the free and the runaway 
Asections, can be pulled together. 
One is sometimes confronted with tools having become wedged 
Hin the casing either during letting in or pulling out. When this 
happens a little upward and downward jarring may loosen them, 
™ but under no circumstances should the situation be forced either 
ing way, as the casing is liable to become damaged. The best thing to 
do is to endeavour to pull the casing with the wedged tools together. 
Should the tools have become stuck in a frozen column, one should 
if try to unscrew the casing at a point below where the tools are 
ide§ wedged, and to pull casing and tools together, as previously men- 
ingg tioned. Should this not prove possible, owing to the casing being 
ed frozen above the point where the tools are stuck, the tools must 
either be wrenched loose or cut to pieces with a rotary cutter, the 
latter being the best and safest method. 

Another frequent casing trouble is that known as “ collapsed ” 
casing, and it depends on the extent of the damage sustained as to 
the type of swedge it is advisable to use. If the casing is badly 
collapsed, it is better to use several swedges of progressive diameter, 
the plain fluted type being the best with which to commence 
operations. Once the casing is swedged back into something like 
its original shape and diameter, the roller type of swedge, Fig. 12, 

‘§ should be exclusively used, as this is not so liable to jamb and does 
not abrase the casing to the extent of the ordinary swedge. The 
work should never be forced ; if the swedge is driven through with 
undue haste, the casing is liable to collapse above it, making 
its recovery a difficult matter. 
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Recovery of small objects, such as underreamer dogs, etc., whichIF 
are difficult to remove by the usual type of tools, can in most cases 
be accomplished by putting clay into the hole and mixing this up The \ 
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with the bit. A suction sand-pump is then lowered in, and this 
will generally remove the clay together with the lost bodies. Another 
means of recovery is to use a basket grab. 
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INSTANCE OF COMPLICATED FISHING WITH PoLE Toots ARISING 
FROM A SERIES OF MisHAPs. 


this up| The well in question was 4040 ft. deep with 6 in. movable casing 
hanging free from the casing dogs, the casing-shoe being 33 ft. from 
he bottom. 
Whilst withdrawing the tools, the forty-fifth pole above the 
ing jars broke, and the tools together with the 45 poles ran 
way about 680 ft. On the tools striking bottom, the third pole 
bove the drilling bit broke and 42 poles ran down alongside the 
ools. Of these 42 poles the twentieth broke and ran down alongside 
he others, wedging them tightly. All the poles were extremely bent 
d cork-screwed. 
After an impression was taken, a tongue socket was lowered in 


upward jarring resulting in the recovery of five poles, the fifth 
paving broken off just above the lower joint. It was at this point 
hat the first mistake was made. Instead of measuring the borehole 
er the first five poles were pulled out, a socket was let in without 
ny precautionary measure being taken, and instead of gripping 
old of that length where the five poles had broken off, a grip was 
aken of the length containing 20 poles and upward jarring was 
sorted to. The longer they jarred, the more tightly the poles 
became wedged, with the result that the socket was left behind with 
s, sinker and a further number of poles. A second socket was 
et in and jarring continued until the top pole of the 20 broke off, 
nd this, together with the two sockets, was withdrawn. The 
ocket was then let in time after time, and after several days’ fishing 
here still remained 30 poles and the lost tools in the hole, these 
oles being in three separate lengths, tightly wedged one alongside 
he other. 
When it was found impossible to get the poles out by incessant 
ing and jarring, those in charge of the operations began, for the 
st time, to reconsider the probable position in the borehole, too 
te, however, to form any definite idea of the exact position of 
he runaway poles and tools. There now remained only one course 
) pursue, i.e., to unscrew the poles one by one, always taking hold 
{ the one which presented itself uppermost. This took a good deal 
time, and eventually there only remained the string of tools 
onected to two drilling poles, plus one and three-quarter poles 
hich had run down alongside. At this juncture undue haste 
oved a false step, and was the commencement of one mishap 
pllowing another. Instead of continuing unscrewing until only the 
bols remained, the casing was lifted to allow the one and three- 
uarter poles to fallthrough. A fishing socket, Fig. 13, was then let 
n and a hold taken of the two poles connected to the tools, pulling 
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was commenced, and, judging by the continued heavy pull which usin, 
was required, it was evident the tools had become somewhat bent. 
During pulling, the poles broke and the whole thing ran back again, 
together with the fishing socket, plus two more drilling poles 
Left-hand fishing poles of 1 9/l6ths in. diameter were they 
lowered in with a heavy fishing socket, by means of which the 
two poles, together with the lost socket, were recovered ; after this, 
hold was taken on the two drilling poles coupled to the drilling tools. 


The work of pulling out went well until there remained only 
two left-hand poles (plus the lost tools and drilling poles) to be 
withdrawn from the borehole, when carelessness on the part of the 
driller’s helper (due most likely to over-excitement) to properly 
screw on the pole swivel to the poles, resulted in the swivel and 
poles parting company when the next lift was taken, and the 
drilling tools with the two drilling poles, plus the socket and two 
left-handed fishing poles, ran away to the bottom. An impression 
block was now run which showed the pin end of a fishing pole 
standing vertically in the centre of the borehole (a, Fig. 14). Heavy 
left-hand fishing poles were again let in, and a connection was 
made by screwing on ; but, after considerable jarring and pulling 
it was found that the tools would not budge. The poles were then 
uncoupled, and a die socket let in to unscrew the two left-hand poles 
which had run down. After making a connection and unscrewing, 
the die socket was withdrawn, but it brougnt only one left-handed 
fishing pole with it to the surface, leaving the second fishing pole 
in the borehole. The die socket was again let in, but no connection 
could be effected, therefore it was withdrawn. On an impression 
block being run in, it was found that instead of showing, as wa: 
expected, the pin of the second fishing pole standing vertically, 
the impression showed the fishing pole lying over to one side. 
ordinary tongue socket was then let in which resulted in a piece 
of fishing pole some 6 ft. long being withdrawn from the borehole. 
The next impression obtained showed the substitute’s pin, and th 
substitute was then unscrewed from the socket and pulled out 
Further impressions showed the pin of the lost fishing socket, but 
no trace of the broken fishing pole. As the body of this socket was 
only }in. smaller than the inside diameter of the casing, it was 
difficult to know where the six metres of fishing pole had got to, 
but by running a deeper impression block which would pass dov 
at least to the shoulder of the socket, it was ascertained that 
quantity of sand had collected on the top of it. A small indentatio 
on one side of the impression block immediately gave the clue « 
to what had happened. The missing part of the fishing pole hadjThe p 
been driven completely through the wall of the casing, and only the§practic 
bent and broken end was protruding about jin. inside. Aftem A cc 
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| which using various hooks and spuds, the broken-off pole was pulled out 
it bent.% about 1 ft. 8 in. into the casing (6, Fig. 14), but owing to the angle 
inf at which it was protruding, it was impossible to get hold of it. 


Fig. 4 


le hadfThe pole was then driven back until the broken end became 
nly thefpractically flush with the wall of the casing (c, Fig. 14). 
Aftey A connection was made by screwing directly on to the fishing 
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socket and upward jarring was commenced, which proved to be a 
very false step. After some fourteen days’ continued upward 
jarring, the pin was broken off the socket, and no further headway 
could be made. It was then decided to try to drive the socket 
downwards, but instead of first making a connection on to it and 
driving from above by means of a pair of fishing jars, a driving bar 
was made, having an outside diameter practically equal to that of 
the inside diameter of the casing ; this was lowered in and driving 
down was commenced. The depth at which the driving bar stood 
was not measured. After several days of heavy driving, which 
only resulted in the tools being driven some 2 ft. 6 in., the driving 
bar was withdrawn. An impression block was run in which showed 
an impression of the fishing pole bent in the shape of a hook and 
lying right across the borehole and over the top of the socket stem. 
What had happened was that, instead of driving on the top of the 
socket as was intended, the driving bar, owing to its fullness, had 
come to rest during lowering in on the broken fishing pole which 
was protruding slightly inside the casing, and on this they had been 
driving until it had become bent over in the manner described. 

Under these circumstances, it was quite impossible to effect a 
connection with the fishing socket, and there was only one thing 
that could be done: to make a circular cutter to cut off the bent 
pole flush with the casing, and after having accomplished this, 
the severed portion could easily have been recovered, enabling a 
connection with the socket to be made again. Instead of this, a 
hook was constructed by which it was anticipated it would be 
possible either to withdraw the broken pole altogether or to 
straighten it out. The hook was duly lowered in, and after several 
hours of upward jarring it broke, and about 2 ft. of this hook was 
left behind (d, Fig. 14). 

This, howe¥ver, did not prove a sufficient lesson, so a second 
hook was let in, which took hold of what was thought to be the 
bent fishing pole. After several days of upward jarring, during 
which time about 33 ft. of progress was recorded, the hook was 
uncoupled and withdrawn, and after running an impression block 
it was discovered that instead of a hold having been taken on the 
broken pole, the hook had penetrated the casing at that point 
where the pole had gone through, and the 33 ft. of upward jarring 
had only resulted in slitting the casing to that extent (e, Fig. 14). 
It was now that a further serious error of judgment was made, 
for instead of cutting away the pole and freeing the socket, it was 
decided to pull the casing, poles and tools together, the result 
being that the casing parted at a joint which had been slit. 

An impression block was run in, became trapped, and could not 
be recovered. During this process a half pair of fishing jars was 
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also left behind. The decision was then come to that there was 
nothing more to be done, and the best course would be to drill 
alongside, or, in other words, to sidetrack some 136 ft. of 6 in. 
diameter casing containing a bit, sinker and jars, two drilling poles, 


t and § 4 fishing socket, two feet of hook and impression block, and a half 
g bar § pair of jars, as well as the cause of the trouble—the broken fishing 
- of pole. The work of drilling past took over seventeen months to 
Iving perform. 

soos By this instance it will be seen how very easy it is for a simple 


fishing job to be converted into a serious fishing complication 
through lack of spending a little more time and concentrated 
thought at the outset, and by taking risks through undue haste 
to get the well cleared. 

Had accurate measurements been taken in the first place, it 
would have been ascertained that the poles had broken in two places, 
and had run down alongside, thus becoming bent and wedged. Then, 
instead of pulling and jarring, the hole could soon have been cleared 
by the simple process of unscrewing whatever the socket took hold 
of. This would certainly have taken less time, and would have 


f the 


ect a § been the safest course to pursue. 
thing After the impression block had been run and the borehole 
bent § measured, a hold could have been taken with a suitable socket, and 


this, § a little upward jarring tried, which would have tended, not only to 
ing af straighten the bent poles, but also to loosen their joints. Unscrew- 
1is, a § ing could then have proceeded until all the drilling poles had been 
d be § withdrawn and only the lost string of tools remained, which could 


have been caught hold of and pulled out without much trouble. 
During this fishing scrape the following errors of judgment are 

apparent, and were the cause of twenty-one months costly and tedious 

fishing. 

In not measuring the well after the removal of the first five 


2. In lifting the casing. This is always a step which should be 


uring 

was # given most careful consideration during fishing operations, as 
—~ there is always the possibility of the walls of the borehole caving, 
1 the 


or that the tools may fall off to the side, rendering their extraction 
a more complicated matter. Should the casing be lowered back 
again, there is every likelihood of the lost object being driven to 


14). one side and the casing becoming damaged. 
ade, 3. The continued upward jarring after the broken fishing pole 
} was # had been driven flush with the casing, and a direct communication 
esult § was made on to the socket. It was obvious that in a case like this 
upward jarring would be of no use whatever, and could have no 
1 not® actual loosening effect, because underneath the socket were two 
} was drilling poles which were more or less bent and cork screwed, and 


212 


be a 

dway 

ocket 

iving 

owed 

and 
stem. 

, had 

vhich 

been 

r to 

veral 

was 

cond 

> the rods. 

point 

Tring 

|| 


416 MILLAR : GALICIAN-CANADIAN POLE 


which would serve to act as a spring; below the poles were the 
drilling tools which had become stuck, thereby acting as an anchor. 
It should have been evident that only one of two things could 
happen—either the drilling poles above the jarring bar would break, 
or else the pin would be jarred off the socket, as was the case (see 
“ Jarring,”’ “‘ Galician-Canadian System of Pole Tool Drilling ’’).* 

The best thing to have done in this instance would have been to 
let in 2}? in. fishing poles, a firm hold taken, then the tools could 
have been pulled together with the lost fishing socket by means of 
ordinary tension fishing. The end of the broken fishing pole 
which was protruding slightly in the inside of the casing would 
have been pushed flush with the walls of the casing, thus affording 
a free passage for the tools. 

4. Driving the socket down. In the first place, the idea of 
putting in a loose driving bar was simply asking for trouble ; and, 
secondly, taking into consideration the fact that below the socket 
were two drilling poles (total length, 72 ft.) which would act as a 
spring, what progress could be reasonably expected ? 

However, since it was decided to drive down, instead of using 
a loose driving bar, a connection should have been made with a 
taper die socket on to the implements it was intended to drive 
down ; above this would be the fishing jars, followed by the driving 
bar. By this method there could have been no doubt of achieving 
the purpose aimed for. 

5. When it was discovered that, instead of driving the socket 
downward, they had been simply bending the broken fishing pole 
over the stem of the socket, there was clearly only one course left 
open: to cut off that part of the pole protruding into the casing 
flush with the casing wall. The lowering in of a hook was a great 
mistake, especially as it was known that the casing had already been 
holed. The only kind of hook which could be used with any degree 
of safety in such a case would be of similar construction to the 
bootjack.” 

6. Probably the most serious mistake of all was the decision 
to pull casing and lost equipment simultaneously, after it was defin- 
itely known that the casing had been slit to the extent of 33 ft., 
and that a joint had been cut through. The very fact of the 6 in. 
casing having in all probability become deformed by the penetra- 
tion of the fishing pole, and the possibility of difficulty being experi- 
enced in pulling the deformed 6 in. string through the 7 in. casing 
column, should have caused the utmost care and forethought being 
given as to the advisability of such an operation, quite apart from 
the fact that it was known that the 7 in. casing was deformed, a 


* Journ. Inst. Petr. Techn., viii., No. 34, pp. 617-665. Dec., 1922. 
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number of meters having collapsed during drilling operations, and 
which had had to be swedged out. The parting of the casing at 
this juncture was in all probability the best thing which could have 
happened in the interest of the well in question. 

In a short paper it is not possible to give particulars of all fishing 
implements (see “ Fishing Instruments,” “ Galician-Canadian 
System of Pole Tool Drilling *’)* as specially constructed tools have 
to be made to suit different conditions. Although this paper deals 
principally with pole tool fishing, many of the instances given are 
applicable to other drilling systems. 

In ordinary accidents, standard tools are used, but specially 
devised and constructed tools are in all probability never used a 
second time, or are converted into a different type of instrument 
altogether, thus ceasing to exist. 

It has been the writer’s endeavour to set out a few everyday 
fishing jobs and remedial methods adopted. There are, however, 
so many combinations possible in practice that a paper many times 
this length would not suffice to deal with them all in detail. 


DISCUSSION. 


The President, in opening the discussion, thought the author 
had made it clear that more haste was often responsible for less 
speed, and that considerable time should be spent in thoroughly 
mastering the situation before any work was done. The author 
had referred to the desirability of imagination being displayed in 
connection with the work that had to be carried out, and it meant 
that a man must be employed with special training and with a 
special personality, because it was impossible to teach a man all the 
little things which were so important in the carrying out of work 
which called for ingenuity and resource at every moment of the 
operation, otherwise, as the author had stated, very great difficulties 
might arise. 

Mr. A. Beeby Thompson said that in his professional capacity 
he was constantly called upon to specify fishing tools for outfits 
going to different parts of the world, but he found that whatever 
he specified it was always criticised, and the statement was made 
that he never sent the things which were required. If the catalogues 
of all the supply houses were searched, and every tool connected 
with such operations was sent out, they would still fail to provide 
for all eventualities. Personally, he considered all depended on the 
resourcefulness and skill of the man on the spot. Difficult fishing 
operations could only be performed satisfactorily by men of suit- 
able temperament. As the author had stated, imagination was an 
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essential qualification ; they required the capacity of being able to 
picture what was transpiring or had occurred to tools working at a 
depth of several thousand feet, linked merely by a light cable or a 
thin string of rods. The more educated type of driller made 
sketches and drawings of what he thought had taken place when 
the accident occurred, but the ordinary driller did not do so. Never- 
theless it was perfectly remarkable how, notwithstanding the 
entire absence of theoretical knowledge, drillers were able to know 
instinctively what had happened, and select appliances which would 
get them out of their trouble. There were several main types of 
fishing tools. In Europe a type was used which generally had some 
positive connection with the surface, but in America percussion 
drillers still clung to the cable and bull-dog type. In America 
fishing poles were unknown, but on the Continent of Europe no 
company drilling on any scale was without a string of fishing poles 
or tubes. In the old Russian fields the drillers would never, under 
any circumstances, lower a fishing tool except with rods which gave 
them absolute control, either to connect or release them at will. 
When unable to avoid the use of a positive connection with lost 
objects, a string of casing was always used. The American practice 
had been varied somewhat by the intreduction of the rotary, 
because, naturally, with rotary drilling the drill-pipe constituted a 
positive connection with the fishing tools. In the next place he 
desired to emphasise the really remarkable advances in sidetracking. 
Until recent years sidetracking on the scale now attempted was 
impossible, but owing to the enormous strength of present-day 
tools, the great power available by the larger engines, and the very 
high-grade metal which manufacturers were using, it was possible 
to tackle almost any difficulty. No matter how serious the accident, 
it was now possible to sidetrack the obstruction by means of heavy 
bits. It might be argued that if that were done crooked holes 
resulted. That was no doubt the case, but it did not seem to affect 
the situation very much, as the slight deviation occasioned 
appeared to little influence the speed of drilling or the freedom 
of casing. He knew of cases within the last few years where the 
drillers had been able to sidetrack 300 or 400 feet of casing in about 
a week, a really extraordinary performance. That many wells 
were crooked without the knowledge of the owners was quite 
certain. He could recall a case which occurred quite recently in 
Burma, where the pump tubes in a well of a company with which 
he was connected started dancing in the well, to the consternation 
of the field manager, who, however, discovered that the movements 
of the tubing synchronised with the oscillations of the walking 
beam of a neighbour's drilling well. Equally mystified was the 
driller of the adjoining well by the action of his tools. It then 
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became apparent that the new well was drilling into the old pro- 
ducer. It was subsequently ascertained that the old well was at 
fault, and had been producing for years from the neighbouring 
property. On investigation it was found that the producing well 
was deflected about 45 feet between 700 feet and 1500 feet, showing 
how great a deviation could occur without the owners being 
acquainted with the fact. Drillers were not always able to say when 
an accident took place, because it was not always easy, especially 
in rotary drilling, to detect a twist-off. Drilling operations 
might go on for some time before it was known that an accident 
had occurred, and will then become badly damaged or jammed. 
He was quite sure that many fishing scrapes resulted from curvature 
of hole, and many difficulties were attributable to the same cause, 
in spite of opinions to the contrery on the part of many drillers. 
It was sometimes said that the tools would not work freely in a 
crooked hole, but, as a matter of fact, they often did. In one case 
recently which came under his notice the drillers on a fairly deep 
rotary hole had endeavoured in vain for a very long time to get the 
casing down. They repeatedly reamed under the belief that it was 
due to cavings, but still casing would not go down. He expressed 
the opinion that it was a crooked hole, and that if means were 
taken to straighten it the casing would pass freely. As a result 
they attached to the top of the bit about 40 feet of casing and then 
rotated this to bottom. After that the casing was put in, and it 
passed freely to the bottom without any obstruction, showing that 
curvatures or kinks in the hole had been the cause of the trouble ; 
the unguided bit on the rotary drill pipe merely following the 
previous passage. 


Mr. Ashley Carter said he desired to draw attention to one 
very important point in connection with the prevention of fishing 
troubles. It was almost universal to find the derrick, the tools, 
and everything else connected with the drilling in a disgracefully 
dirty and untidy condition. Cleanliness on the rig stimulated the 
interest of the driller; it revealed defects in the tools; it cost 
nothing, and was a means towards the prevention of fishing troubles 
when the various operations were undertaken. Cleanliness, which 
was so much neglected at the present time, was so easy to attain 
that he had thought it worth while specially to draw attention to 
the point. 


Mr. Gordon Pitt said that he did not suppose there could be 
many present who had actual experience of such seriously compli- 
cated fishing operations with Galician pole tools as some which the 
author had described, but probably some of them had had to 
undertake jobs of that kind and could therefore very sincerely 
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appreciate the advice the author had given. Although such 
paper was difficult to discuss, it was none the less a paper which 
would be of great use to a considerable number of members present, 
and would, he thought, probably be of more use still to a great 
number of the absent members who would eventually read the 
paper in the JournaL. He did not desire to criticise or discuss the 
paper in any way, but only to throw out the hint that if any memben 

any practical experience on the subject, particulars of 
which they could give in the course of the discussion, it would 
prove most useful to the members in the more remote parts of the 
world who would eventually receive that information through the 
medium of the JournaL. One never knew but that one particular 
piece of information might become available just at the very 
moment when a member on the field might want it. 


Mr. F. G. Rappoport said he desired to ask the author a few},: 


questions. In the first place he would like to know if grabs were 
used at all in the Galician system. In the Russian fields the grab 
had been found a most invaluable instrument, which was almost 
human in its application. With reference to the drawing the author 
had shown of particular fishing rods, he did not quite understand 
how either a right-hand rod or a left-hand rod could be used singly. 
In the Russian fields the most useful fishing rods (either 2 in,, 
2} in. or 3 in.) were those which could be used either way, by means 


of a simple locking arrangement. Perhaps the most interesting]. 


part of the paper was that it brought home very forcibly the dis. 
advantages of the pole-tool system of drilling, especially at great 
depths, and brought into contrast the respective merits of the old 
and new systems of drilling. Up to a certain point he quite under. 
stood that pole-tool drilling was applicable, and in Galicia he had 
no doubt that the drillers had become so accustomed to it that the 
change to any other system was difficult. When it was only 
necessary to deal with caving ground at shallow depths, he had no 
doubt that a system like the Russian system or the Galician pole 
system was perfectly applicable, but at great depths, together with 
caving and bad ground, it made one begin to think very hard when 
one saw a complicated fishing job such as the one described in the 
latter half of the present paper, caused entirely by broken rods 
It was a question whether, after all, under such circumstances the 
old system had not come to its end, and the new system be rung in. 
Many members like himself had great affection for the pole-tool 
system ; they had been brought up on it, but one’s respect for it 
was now tinged with a good deal of veneration. 

The lesson that had been brought home to his mind after listening 
to the paper was whether the pole-tool system should not give way 
to some more modern system, particularly at greater depths. 
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The President said that, before calling upon the Secretary 
to read certain communications which had been received, he would 
like to ask one or two questions. The power of the lift which was 
usually put on must, of course, vary under certain conditions, but 
it had occurred to him that with a long string of rods the weight 
alone must very greatly strain the upper rods. If a jam occurred 
lower down it seemed to him that they were getting somewhere 
near the limit of the strength of the metal. As Mr. Rappoport had 
suggested, it appeared to him that the poles were a source of danger, 
because if they broke they were very difficult to remove. A very 
little jamming action at such a depth would, he thought, produce a 
stress equal to the tensile strength of the material. 


The Secretary read a written communication from Mr. 
Alfred W. Nash, which stated that to the oil man without prac- 
tical experience of field work the author’s paper would undoubtedly 
give the impression of being very empirical. It must be borne in 
mind, however, that fishing methods could not be learned from a 
book, as no two fishing jobs presented the same difficulties. 

Many oilfield men did not realise the importance of the application 
of engineering principles to fishing methods; the author was 
Y-Hortunate in having gained many years of experience on a field 


in.,| where every advantage was taken of engineering skill and knowledge. 


The average driller was judged by the speed with which he 

ngi« made hole,” but that part of a driller’s education was by far 
simplest. 

The qualifications necessary to the making of a good driller 

should be in the following order of importance :— 

(a) Skill in keeping out of fishing troubles generally. 

(v) Skill in carrying out fishing jobs successfully when they did 

occur. 

(c) Skill in drilling. 

For success in (a) and (6), experience was not the most important 

feature, as was proved by the fact that many oil men of lifelong 

experience, although splendid drillers, showed up very poorly in a 

fishing scrape. 

The most important qualification was the ability to see in the 

mind’s eye what had occurred, how it had occurred and why; to 


in. Jinvent and design tools with a due regard to proportion and with a 


firm previous conviction of how they were going to work—in other 
words, the knowledge of the engineer. Once invented, the experi- 
ence of the driller was necessary for the intelligent use of such tools. 
The cause of most fishing scrapes was not through lack of attention 
in what was going on down below, but rather from that which the 
driller had omitted to do at the surface. 


such 
whic} 
resent 
greal 
ad the 
the 
ber 
lars ol 
would 
of the 
gh the 
ticular 
very 
a few 
were 
> gral 
Imost 
uthor 
stand 
ingly 
2 

nea 
sti 
ed 
gre 
eo 
nde 

> hi 

t tl 
on 
di 
po 
wit 
vhe 

. th 
rod 

} th 

-tool 
or it 
ning 
way 


422 MILLAR : GALICIAN-CANADIAN POLE 


Under the heading “Lost Tools” mention was made of a horn 
socket having been used after the top of the bit had been rasped 
away. As it was necessary for a bit to stand up fairly firmly in 
the hole in order that rasping might be done successfully, it would 
be interesting to know whether Mr. Miller would not agree that a slip 
socket would give a much more positive hold than a horn socket, 
as the latter depended on a friction hold entirely. 

Also under the heading, ‘‘ Stuck or Lodged Tools,” a little clearer 
description of how the tongue of a socket could enter the hole of a 
rope socket when the cut-off portion of the drill line still remained 
in that hole would be of interest. Would it not be better, before 
cutting the drill line, to pass a bumper over it and try bumping 
the tools downwards ? 

It would also be of interest to hear why the author preferred 
slitting the casing joint in preference to cutting the wall of the 
casing horizontally. Slitting a joint at great depth would appear 
rather risky, and by lowering a trip spear on a set of jars, taking 
hold, and jarring upwards, it was a simple matter to find out where- 
abouts the casing was frozen and where free and cut accordingly. 

The underreamer dogs mentioned must be very small to allow of 
their being drawn into the body of the sand pump. Even assuming 
6-inch casing was going down, the pump barrel could not be much 
larger than 5 inches, and, allowing for increased thickness at the 
bottom, the entrance to the same pump could not be bigger than, 
say, 4 inches diameter. Would the author state whether electric 
magnets had been used in Poland for the recovery of small objects ! 

One point had not been mentioned in the paper, which was a very 
important one—viz., the examination of drilling and baling lines. 
Some drillers examined their drilling lines fairly frequently, others 
only examined them after they had parted, but it was surprising 
how very few paid much attention to the sand line. That was 
partly due to the fact that the recovery of a sand pump or bailer did 
not usually present much difficulty, but such fishing jobs meant a 
loss of time and money and might in a caving formation lead to 
difficulties with the casing. 


A communication from Mr. E. K. Wallen was then read, in 
which he entirely agreed with the author’s views on the importance 
of keeping an exact record of measurements and numbers of every- 
thing lowered into a well. Where that was made a rule, and was 
carried out thoroughly, those in charge of the operations were in a 
position of having complete command of the situation if trouble 
occurred, as it generally did sooner or later. 

Those measurement could, of course, be avoided to a great 
extent by standardising tool joints, squares, lengths of squares, 
collars, etc. He did that in Russia, making the tool joints in three 
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izes—viz., large, medium and small. When that system was 
practised one could always obtain from the Materials Store an 
exact duplicate of the tool being fished for, and thus fit the fishing 
tool accordingly. 

In fishing for a lost bit he had always found it a good policy to 
make sure that the bit was free before any tool was lowered to take 
hold of it. It was surprising how a lost bit would stick in soft 
formation, although apparently it had only been hit a few times 
with the sinker bar, and the operators were almost sure to lose a 
few socket-dogs and ends of hooks before coming to the conclusion 
that they must spud it loose or drill by it, as the case might be. 
Then, having got those pieces of steel and iron into the hole, one 
had to contend with the further trouble which their presence was 
bound to cause by greatly interfering with the spudding or drilling. 
A spud was the proper tool in a small hole, but in a large hole he 
always used a bit a few inches smaller than the one lost, and drilled 
away as if nothing had happened until the lost bit was completely 
freed ; then a light hook would do the rest. 


With regard to the author’s suggestion that it was advisable to 
remove all water from the bore hole, his experience had been that 
very slow progress was made with oil only in the hole. Clay did 
not mix well with oil, and the cuttings hung close to the bottom 
and did not rise, as was the case with water. A good way to drill 
through sticky clay was to use a lighter sinker bar, and also put a 
light one on top of the jars, run loose, and use the jars. In cases 
where the sticking was not so bad, they should just run loose, and 
the drilling would go ahead. That was, of course, a very rough way 
of drilling, but it certainly paid, and in his experience was about the 
only instance when it paid to be rough in drilling. What happened 
was that, running loose, the tools did not get the full benefit of the 
beam stroke, consequently the blow was not of full force ; further- 
more, on the up stroke, they were jarred loose if the bit happened 
to be stuck in the formation. The so-called “ sticky-clay ” in most 
cases was shale, free from sand or other grit, and after being broken 
up by the bit it became a puggy, sticky substance at the bottom 
of the well. He had little doubt that it was in that that the tools 
stuck, and not in the actual formation in its original state. A few 
strands of wire rope thrown into the hole were very good when the 
sticking was really bad. They should be cut a little shorter than 
the gauge size of the bit. 

With regard to frozen casing, he thought the first thing to do 
was to try to press the casing down with a screw, or hydraulic jack. 
If then it did not go down, the next best thing to do was to leave it 
there, and put in the next column. Very often, however, the casing 
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must be loosened, in which case the measures to be taken would The 
depend entirely upon the cause of the freezing. 


Mr. Henry F. Moon, in a written communication, raised two 
points, firstly in regard to the paragraph in the paper dealing with 
slightly bent tools, and, secondly, the paragraph dealing with side. 
tracking. He thought it must be very dangerous to try and 
straighten bent tools by jarring them through the casing shoe and 
risk getting the shoe deformed or parted, so that it could not pass 
through the next size casing, as then it would be a very difficult, 
if not impossible, operation to pull the bent tools and casing tof. 
gether. He should certainly prefer to start stripping the moment 
he discovered the tools were bent sufficiently to prevent their 
passing the shoe, and so avoid the possibility of having to sidetrack 
some of the casing and shoe as well as the lost tools. It seemed 
probable that, knowing the conditions of the formation and the 
danger of losing a second string by drilling past in the usual way,f. | . 
time would be saved in the long run by using a long starting bar 
at the outset, when it was found impossible to free the original 
string, as should two or more strings be lost side by side in a six-inch. 
hole, it would possibly be very difficult to keep the hole straight in 
drilling past even with a long starting bar as described. 


Mr. Albert Millar, in reply to the President’s question regard. 
ing the upper rods of a long string of drilling poles being strained, 
and to the weights of lifts taken on fishing poles, said that conditions 
varied considerably during drilling, and “X,”’ the unknown quantity, 
played a very important part, as for instance :— 


(a) The friction on the poles in casing where the borehole is 

crooked. 

(b) The resistance offered to the free lifting of the drilling bit, 

caused by caving, when drilling in ‘‘ Gumbo,” or when thef . 
hole is not properly sandpumped out, and the drill is running §. 
in heavy sludge (detritus). 

(c) The magnetic pull of the casing. 

An instance of maximum stress under ordinary drilling conditions 
can be taken :— 

The stress on the uppermost rod of a string of poles working in a 
borehole, 1350 metres deep, with a heavy set of 7 in. tools, and 
making allowance for the unknown quantity “ X,’ would befj 
approximately from 6000 to 6500 kilogrammes. 

The drilling poles are generally of 22 millimetres diameter, and 
are made of best quality iron, having a tensile strength of from 
36 to 42 kilogrammes per square millimetre, the percentage off, 
elongation being from 20 to 25 per cent. 
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1 would’ The chief causes of drilling poles breaking are : — 
Careless or inefficient drillers not running their tools properly, 
drilling in “‘Gumbo,” running poles which, through long or mis- 
ed twof wage, have become crystallized or strained, through insufficient 
ng withh are being taken when welding on pins and boxes. This latter is 
th side. perhaps the most frequent cause. Also, badly worn joints often 
ry andfesult in drilling pole trouble. If sufficient care is exercised in 
0€ andi electing the right material, and in welding on the pins and boxes, 
ot past regularly examining the joints, replacing those rods which have 
ifficult,Fiecome strained and avoiding mishandling during drilling, there 
ing to-Fis no reason why poles should be inferior to cables as regards 
loment# jurability. 
Bow In tension fishing, lifts up to 150 tons, and even sometimes as 
sonal high as 200 tons, are taken, and it is not unusual to hear of fishing 
" d the poles being torn apart. As an instance of a long and big pull, the 
= following is a good case in point :—A string of 3 in. diameter steel 
Me: fishing poles, 1200 metres in length, was stretched somewhat over 
ag pil metres in a period of 2} months continuous tension fishing. 
ed The poles were pulled from 10 to 15 centimetres per lift by means of 
ht int fishing jackscrews,” and then given from three to twelve hours, 
ght NF nd sometimes longer, to recover. The individual length of each 
pole before the commencement of fishing operations was eight 
sgard.gmetres ; after being withdrawn from the borehole, it was found 
ained that some of them had been stretched from 30 to 70 centimetres. 
itions§ The poles nearest the top of the borehole suffered most, and a 
ntity,fuumber of them were no longer of any value. This particular 
” Bstring of fishing poles weighed over 38 tons. 
it Fishing poles are generally made from a steel having a tensile 
strength of from 40 to 48 kilogrammes per square millimetre, the 
x bit percentage of contraction being 48 to 56 and of elongation 36 to 41. 
'— He had been trying for some time past to obtain reliable figures 
with regard to the weights and lifts taken during fishing, and also 
in regard to the amount of power which was transmitted from the 
top to the bottom of the borehole, or in other words, the percentage 
__ fof total energy expended that was brought to bear on the object 
tions that had to be fished out. He did not consider the figures he had 
_  Jalready obtained were sufficiently conclusive or reliable to be made 
} IN aBpublic, but he hoped at some future date to be able to give some 
and freliable statistics. He had stated in his paper that he considered 
1 be§jarring was the best method of loosening objects which had become 
stuck in the borehole, not by means of a jarring that was half pull 
and fand half jar, but by submitting the object that it was desired to 
from Brecover to a number of sharp upward blows in very quick succession. 
© offJarring of that nature set up vibrations in the lost object and 
helped towards its release. Should that method not be successful 


nning 
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tension fishing could then be tried, but he advised that the latter 
method should only be used as a last resource. That could not, 
however, be laid down as a hard and fast rule, because each fishing ri 
job must be studied on its own merits. In answer to the questions Cont 

asked by Mr. Rappoport, he desired to say that grabs such as heg f APF 
mentioned were not used in Galicia, or at least not generally used. 
All strings of fishing poles were made either right or left-handed. 
Left-handed poles mostly were used when fishing for tools, and 
right-handed ones when fishing for casing. New systems so far as 
Galicia was concerned were coming into use, in fact several rotary§ ALTHO! 
and cable outfits were already at work. In answer to Mr. Nash’s§ compos 
queries he desired to say that the horn socket referred to in the attenti 
paper was a split socket fitted with a tongue. If it was necessaryf identifi 
to file a head off the lost bit it must first be straightened up and§decomy 
tamped so that it did not fall over to the side again. In reply tof of petr 
the question as to how the tongue of a tongue socket could enter thef tion,” 

hole of a rope socket, he desired to say that the socket referred tof scribed 
was an over-shot socket designed to take a grip on the outside C,.Hy5e, 
The horizontal type of casing cutter was in some cases very much§(,;H,s. 
better than the slitter. With Canadian tools, however, the casing§ to the 
slitter was mostly used, and he had never heard of an accident§ But n 
happening owing to its use. He had also never heard of electric 
magnets being used in Galicia, and he was not certain that they had 
been a success elsewhere. He quite agreed with Mr. Moon that 
to try and straighten out bent tools by jarring through the casing 
shoe was a dangerous practice. Sometimes, however, the too 
were only slightly bent, and, after a little jarring, could be m 
to pass inside the casing shoe. It was all a matter of judgment. 
and if it was found that considerable jarring was necessary, oth 
remedies should be tried, such as stripping or sidetracking. 


only one set of tools was left behind in the bore hole, and it wasg Sep 
decided to drill past, a starting bar would hardly be necessaryg tion th 
unless the wall of the borehole was extremely hard, preventing§ and it 
driving to the side. seemet 

The President said he estimated from the author’s remark — , 
that the weight would be 29 tons to the square inch, which was} .) on 
pretty close to the limit. He was sure the members had been 5. , 
very deeply interested in the paper, which was of a most practical , qu 
nature, as it illustrated the operations that had to be performed, them 
and called attention to the many difficulties involved, and tha’ parts 
they would desire to join with him in passing a very hearty vot lighter 
of thanks to the author for it. 


The resolution of thanks was carried by acclamation, and th 
meeting terminated. Chemis 
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Contributions from the Chemical Laboratory of Case School 
of Applied Science, on the Lubricant and Asphaltic Hydro- 
carbons in Petroleum.* 


By Cuartes F. MaBery. 


ALTHOUGH much time has been devoted in this laboratory to the 
composition of the distillable hydrocarbons in petroleum, no 
attention has hitherto been given here, and little elsewhere, to the 
identification of the hydrocarbons that cannot be distilled without 
decomposition. Of the few attempts to separate these constituents 
of petroleum by cold solution and precipitation, “ cold fractiona- 
tion,” the most noteworthy is the work of Charitschoff, who de- 
scribed the following hydrocarbons, with their specific gravity : 


i Cy es 0-8930 > CasHee, 0°9050 C..H 0-9080 ; CyHy, 0-9130 > 


C,sH,, 0-9150 ; and it has doubtless suggested the frequent allusions 
to the presence of naphthene lubricants in American petroleum. 
But none of the hydrocarbons from Baku oil, described in this 


icf paper, contain the series CypH,n, although some of these specific 


gravities are about the same as those of the series C,pH,y., in Baku 
oil to be described later, and none of the varieties of American 
petroleum have shown such composition. 

Since petroleum hydrocarbons begin to decompose in distillation 
at about 200°C., and above 300°, most crude oils, even under 


fi pressures reduced to 20mm., show evidence of decomposition, 


it is impossible to separate by any form of distillation the constitu- 
ents of petroleum that will not distil at 300° in a vacuum. 
Separation by Fractional Solution.—With the exclusion of distilla- 


yg tion the only remaining possibility appeared to be fractional solution, 


and in view of the variations in other physical constants, there 
seemed to be no reason why the different series and homologues 
should not possess sufficient differences in solubility to permit of 


| their approximate separation in this manner. Trial of the various 
_| solvents excluded all but a mixture of ether and ethyl alcohol, and 


since all the constituents of petroleum dissolve freely in ether, but 
are quite insoluble in alcohol, it seemed possible to prepare from 


| them a convenient solvent. For general use a mixture of equal 


parts by volume, with suitable variations for the more soluble 
lighter ends, and the less soluble constituents of the heavier ends 
proved efficient for all the varieties of crude oil. For convenience 

* Published by courtesy of the Journal of Industrial and Engineering 
Chemistry. 
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of reference, the lighter fractions will be referred to as the higher 
or upper ends, and the heavier to the lower end of the series or 
group. 

Under a pressure of 30 mms. the crude oil was first distilled to 
300°C. For the removal of the paraffin hydrocarbons from the 
Appalachian oils, the solid residue was dissolved in ether to a 
dilute solution, alcohol added until the paraffin began to precipitate 
floculent, the solution cooled to 0°, filtered cold, again cooled to 
—20°, and again filtered, with very little paraffin remaining in the 
oil after the first filtration. There is some difficulty in reaching the 
point where floculent precipitation begins without carrying down a 
large amount of the semi-solidified oil. 

Homologue Separation.—In lots of 1000 to 1500 grams, the 
vacuum residue, free from paraffin, was heated to the boiling point 
of the solvent in flat cork-stoppered bottles in a hot water bath, 
with frequent shaking, the stopper being held in with the finger and 
frequently removed to relieve excessive pressure. For collection 
of the homologues of all the series into ten or fifteen groups, the hot 
solution was poured off from each extraction, and the solvent dis- 
tilled, the first fractions containing the more soluble upper end, 
and the diminishing solubility giving the consecutive fractions 
down to the last residue. For further separation of the series 
homologues, the lowest group was heated with the solvent of proper 
concentration, sufficient to dissolve a considerable part, and the 
hot solution poured off, cooled, and again poured off from the 
separated oil. This was added to the next fraction, which was 
again heated, the solution being poured off for the treatment of 
the next fraction. This procedure was continued to the upper end. 
(No PP.) 

The solvent distilled off from the last treatment gave the first 
member of the group, and this procedure was repeated six times. 
Since the specific gravity of the fifth and sixth fractions was approxi- 
mately the same, it was assumed that the homologues of all the 
series were fairly well collected within the respective groups. The 
efficiency of this method appeared in the differences in consistency 
between the lowest fractions, extremely thick viscous or nearly 
solid lubricants, as in the Appalachian oils, or thick black tarry or 
solid asphalts, as in the Texas and Russian oils, and the upper 
fractions, thin, amber-coloured lubricants. 

Series Separation.—Beginning at the lower end of the group each 
fraction was about one-half dissolved in rich, hot solvent, decanted, 
leaving a residual oil, H-, the solvent distilled, giving another 
residual oil, D-, and this was continued with all the fractions to the 
upper end. To be sure that a single extraction gave an approxi- 
mate separation, it was followed by another similar treatment, 
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giving two series, Da and Db. The specific gravity of a and b 
proved to be sufficiently concordant to indicate a fairly satisfactory 
separation by the first treatment. 

In a second mode of series separation each of the first group 
fractions was heated to boiling with the solvent, the hot solution 
decanted, cooled, again poured off from the separated oil and 
distilled, giving three oils, H-, the first residue, C—, residue from 
cooling, and D-, residue from the distilled solvent. Each of these 
oils was again treated in a similar manner, and this continued three 
or four times, thus dividing the original oils into eight or twelve 
fractions, did not materially change the specific gravity from the 
results of a single cross separation, from which it was inferred that 
the marked difference in solubility gave a fairly good separation 
in the first extraction. The following examples of its application 


_ Jon some of the oils as a means of control show the rapid separation 


by this method. A top fraction of a Russian vacuum residue 
containing more soluble, heavier carboxy] constituents brought up 


from below, and another from the Rosenbury oil, were separated 
is. }oy @ single extraction into light and heavier constituents as 
follows :— 
. 0-9594, H-residue, hot 
Russian fraction, sp. gr. 0-9236 {osioe C-residue, solvent cooled 
0-8925, D-residue, solvent distilled 
0-9230, H. 
Rosenbury (Penn.), sp. gr. 0-906 Cc 
0-8875, D 
No doubt the petroleum hydrocarbons under the condition of 
cold solution used by Charitschoff do exert a mutual solubility, 


‘ Jand interfere with the use of specific gravity as a means of identifi- 


cation, but under the influence of a hot solvent it seems to be quite 
otherwise. 
The constants relied upon for grouping and identification were : 


i specific gravity, molecular weight and composition by analysis. 


Determinations of specific gravity were made in a Sprengel pyk- 


 [nometer at 20°, except of the most viscous tars, which were weighed 
~ Tunder water by the method of Kirschbraun. 


In the beginning, molecular weights gave much trouble, especially 
of the heavy hydrocarbons. Of the common solvents benzene alone 
at the boiling point was applicable, and this was reliable only with 
the lower members of the Appalachian oils. Stearic acid at 50° 
proved to be more satisfactory. A weight of oil from 0:3 to 1-5 
grams, depending upon the specific gravity of the oil, gave a depres- 
sion of from 0°-150 to 0°-400 on the Beckman scale. The limitations 
of the method are shown, and the accuracy required for concordant 


- freadings by the fact that for molecular weights above 1000, 0°-001 


corresponds to nearly a difference of the increment, CH,, but below - 
2K 
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500 to a difference of only 2 to 4 units. Occasionally stearic acid 
gives abnormally high readings, doubtless caused by irregularity 
in the initial separation of crystals, which resisted all attempt: 
toward correction by variation in stirring or other manipulation; 
but several, usually not more than three repetitions, readily revealed 
by concordant values, could be relied upon for the desired results, 
(No PP.) 

In the extremely high values, 1600 or more, that define the 
hydrocarbons with the largest molecular weights, the observations 
were as closely concordant as with the oils of 300 M.W. Commercial 
stearic acid dried at 100° is sufficiently pure ; different lots showed 
small variations in the constant; for example: (1) 4-431; 
(2) 4-467; Bernstein gives for this constant, 4:5. Particula 
attention was necessary in getting complete solution of the heavy 
oils, and these required large weights for sufficient depression. 

To yield the small differences in percentages of carbon and 
hydrogen necessary to distinguish between the different series 
the gases from the asphaltic oils require the highest temperature 
for complete combustion that the most infusible glass will stand 
with a stream of oxygen on the CuO in front of the oil. Much tim 
was saved by weighing the bulbs filled with oxygen. Although : 
50 per cent. solution of KOH was used, with solid KOH or soda lime 
and P,O, in the safety tube of the Geissler bulb, a horizontal tub 
in front with soda lime and P,O, invariably showed from 0-0005 t 
0-0020 gram increase in weight, sufficient if lost to spoil the analysis 


- VARIETIES OF PETROLEUM INVESTIGATED. 


General application of the method herein described to the petro 
leum fields of the world should doubtless involve the study of more 
than 100 representative varieties. In this paper is included the 
separation of the constituent hydrocarbons, from the following 
five typical crude oils :— 


Locality. 

Cabin Creek, W. Va. .. 

Ist sample 

2nd sample 
Rosenbury, Emblen- .. 

ton, Pa. 
Mecca, O. 
Sour Lake, Tex. 
Baku, Russia 'Shallow 


The Cabin Creek and Rosenbury oils are sunt as the best 
* varieties of Appalachian petroleum, and known in the trade as 
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0-7850 20 0-8638 
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paraffin-base oils. They contain large proportions of the gasoline, 
kerosene and solid paraftin hydrocarbons, leaving residues solid 
with paraffin at 300°, 30mm. Authentic specimens of these oils, 
pale yellow in colour, were procured for this examination from 
Mr. O. C. Dunn, of Marietta, O. 


The Sour Lake oil, procured from a reliable source, is a typical 
heavy Southern crude, containing no hydrocarbons CyH,y+,; the 
crystalline hydrocarbons occasionally observed in some distillates 
are probably of a heavier series. (No PP.) 


That the less volatile portions of the Texas oils are composed, 
to a large extent, of the best lubricant hydrocarbons cannot be 
doubted, and while the balance of the Northern crudes are of the 
lighter series, a large proportion in the basic Southern crudes are 
of the so-called asphaltic hydrocarbons which impart high viscosity 
to the lubricants containing them. How far the higher specific 
gravity and viscosity indicates superior lubricant quality depends, 
of course, on the inherent wearing quality of the asphaltic hydro- 
carbons, and this has never been precisely defined. (No PP.) 
In the early development of Southern oil territory, Texas oil was 
the synonym for high sulphur petroleum. Intimately associated 
with beds of sulphur, the sulphur was dissolved to the limit of 
saturation, and the resulting chemical changes eliminated hydrogen 


as hydrogen sulphide with the formation of the heavy hydrocarbons. 
In the formation of such heavy crudes as the Sour Lake, evidently 
sulphur has been a determining element. With continued produc- 
tion the original proportions of sulphur in these oils, one to three 
per cent., has been greatly reduced. 


The Russian oil is a part of two barrels brought for my use 
25 years ago from Baku. It is less stable than American oils, and 
care is necessary to avoid decomposition, even under reduced 
pressure. Like all Russian crudes, the distillable portion is com- 
posed of the naphthene hydrocarbons that make superior luminants, 
and the remainder has a smaller proportion of lubricants than 

| American petroleum, but considerable asphaltic constituents. 
‘| The great body of the Mid-Continental fields yields oils with fixed 
constituents ; they are usually referred to as oils with a mixed 
base, paraffin and asphaltic, and the lubricants made from them 
possess a peculiar composition and quality quite different from those 
of the Appalachian or the Southern crudes. From the general 
composition of these varieties of petroleum they seemed especially 
well adapted for this investigation, as representing the principal 
fields. Mecca petroleum, specific gravity 0-9023, known as a 
natural lubricant since the beginning of the petroleum industry, 
is typical of occasionally occurring small pockets or sections at 
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shallow depths, where by natural agencies the original oil has bee, 
partially refined, leaving only hydrocarbons with large molec 


weights, containing no gasoline, kerosene, nor paraffin hydrocarbons, 


and only a very small amount of the asphaltic hydrocarbons. 
but 12 per cent. of the lighter end forms the best lubricants. 


On account of its peculiar composition, and since there is: an 


opportunity, for the first time, to give a description of the undecom. 


posed hydrocarbons in a crude oil, from beginning to end, it seemed 


of interest to ascertain its complete composition. The lowe 
constituents were, therefore, separated by several distillations in 


5-D 
nese h 
those th 


vacuo, refined, and the values obtained for specific gravity, molecularfthis exa 


weight, and percentage composition are given in Table No. 2. The 


peculiar odour of some of the distillates indicate that the crude oil 
is not so far removed from its original organic source as the Appala- 
chian oils. 


Taste IT. 
Determinations, Required, 
Frac- Refract 
tion, Sp. gr. For- Series, ive 
*C. H. mula, MW. Index, 
Per cent.Per cent. Per cent.Per cent, 


120-121 08600 177 86-61 13:26 180 8666 13-34 CnH yn. 1-4605 
130-131 08631 190 8667 1323 194 8660 13-40 1-4625 
204 8662 13°33 208 86-54 13-46 


0-8648 
150-152 08692 218 87:10 12°75 220 87:28 12:72 (nHyn-, 1-4665 
168-170 08696 226 86:87 12-85 CyHs 234 87:18 12-82 1-4715 
182-184 08722 244 87-08 12:82 C,H. 248 87:10 12-90 1-4710 
194-196 08730 258 86-95 13:12 262 87-03 12-97 14725 
213-214 08750 270 86-90 12°95 CyH,, 276 86-96 13-04 14750 
237-238 08834 334 86-65 13-24 (,,H,, 332 86-75 13-25 1-4785 
244-246 O8840 S48 86-73 1321 346 86867 13-30 14815 


Light hydrocarbons from Mecca vacuum residue. 


08837 343 8662 1325 (,,H,, 346 8670 13-30 
08847 389 86-70 13-25 388 8660 13-40 


These determinations of refractive index increase with increase 
in specific gravity, and in molecular weight the opposite of the 
hydrocarbons in the Appalachian oils, and, as will appear later, 
even in the Mecca hydrocarbons of higher molecular weight in the 
vacuum residue. The distillate 244°-246° C., sp. gr. 0-8840, treated 
as in the separation of the D— and H- series, gave a D-hydro- 
carbon, sp. gr. 0-8850, refractive index, 1-4865, and an H-hydro- 
carbon, sp. gr. 0-8835, a lower refractive index, 1-4765, indicating 
more than one series, as in the higher hydrocarbons. Some of the 
Mecca vacuum residue that can be distilled at 300°-320° C. without 
decomposition, and that has been refined for use as a lubricant on 
fine watch and clock bearings, was separated by the solvent into the 
following fractions :— 
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Refractive The M.W. and analysis gave 
index. the following formule for 
"8837 .. 1-4835 the D-group, indicating the 
1-H .. 08780 .. 1-4805 series, CoH an 
2-D .. 08789 .. 1-4815 
2-H .. O8710 .. 1-4765 5s 
3-D .. 08705 .. 1-4815 Cy 
3-H .. 08682 .. 1-4755 
4D .. 08745 .. 14785 
4-H oe 0- *8680 oe 1-4760 
5-D 0-8750 


These hydrocarbons form the connecting link in the series between 
those that can be and those that cannot be distilled. The data of 
this examination indicates more than one series. 


SERIES AND HomoLoGgous Hyprocansons IN PETROLEUM. 


Investigations carried on in this laboratory and elsewhere have 
shown that petroleum is chiefly composed in variable proportions 
of the series C,)H,y 4 2, gasoline, kerosene and paraffin hydrocarbons, 
of the series CpH,n., the light lubricants, especially of Appalachian 
petroleum, the series C,pH,y.,, and CpH,n.,, the heavier lubricants, 
the aromatic derivatives of benzene, and heavier series still poorer 


‘fin hydrogen to CpH,n-., that appear in this paper, are elsewhere 


reported as present in European petroleum. The homologues of 
the heavier series above 300° C. vacuo appear to increase in regular 
increments similar to the distillable series, the D-hydrocarbons, 
lubricants to the final heavy ends, except in the asphaltic crudes, 
and the H-asphaltic of the heavy ends, in all except the Appalachian. 
In the upper ends of the series first separated of all the oils 
examined, the specific gravity of the fractions increased very 
materially, some even higher than those of the lower ends. This 
was found to be caused by carboxylic acids or ethers more soluble 
than the hydrocarbons themselves. By further treatment of the 
upper fractions, the soluble oils were removed, leaving the hydro- 
carbons in Table No. 3. 
The first 10-15 D- and H—homologues first separated in each 
crude oil were all given two or more extractions, and collected in 
the smaller groups presented in this table. Much time was lost 


‘| in this work before it was learned that the crude oils contained 


more than one series of lubricants, and that the series as well as the 
individual homologues differed materially in solubility. While the 
formule and series represent the definite composition of the fractions 


‘| separated, it should require the manipulation of much larger 


quantities of the crude oils than is possible in the ordinary chemical 
laboratory, and as in fractional distillation, a greatly prolonged 
treatment to isolate with a closer approximation the individual 
hydrocarbons. To avoid serious loss in watch glass transference, 
the fractions were kept in bottles saturated with the solvent, and 
small lots dried at 120° C. for examination. 
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Taste III. 
Determined, Calculated, 
Refract- 
oe Source, Frac- Sp. gr. For- Series, ive 
tion. MW. ¢, H. mula, C, H. Index, 
Per Per Per Per 
cent. cent, cent. cent. 
Cabin D-Series 
Creek No.1 08755 : 86-76 13°21 C,Hy 304 86°84 13:16 CoH »-, 14920 
No.2 08764 327 86-76 1318 C,,H,, 332 8675 1325  ,, 
No.3 08815 428 86-56 13-34 CyH,, 430 8650 13-50 99 - 
No.4 ©8822 452 8645 13-44 458 8646 13-54 
No.5 08829 488 86-32 13-48 C,,H,, 486 8642 1358 | - 
No.6 08832 585 86°35 1359 CyH. 584 8630 1370 - 
No.7 08835 717 86-10 13:79 CyHig 724 86-20 13:80 |. 1-4880 
No.8 08855 803 13°73 808 8614 1336 |. 1-4810 
H-Series 
No.1 ©8721 459 &7-21 12-70 454 87-22 12-78 CnHy-, 14880 
No.2 08725 476 87-20 12-64 468 87-20 12-80 _ 
No.3 08729 490 87-02 12-86 C,,H,, 496 8710 1290 |: - 
No.4 08819 635 86-52 13-51 C,,H,, 636 8679 13-21 |. 
No.5 08863 750 86-72 13-22 Cy,Hi 748 8664 13-36 1-4870 
No.6 08873 769 86-72 13-42 762 8660 1340 — 
No.7 09063 1696 86-50 13°43 1700 86°32 13-68 CnH.n-,, 1-4810 
Rosen- D-Series 
bury No.1 08796 384 86-13 13-40 388 86-60 13-40 CnH,n-, 1-4930 
No.2 ©8816 438 8668 13-24 444 86-48 13-52 1-4890 
No.3 O8822 481 8642 13-39 486 86-42 13-58 - 
No.4 08836 518 86-15 13-71 Cy Hy 514 8638 13-62 1-4880 
H-Series 
No.1 ©8742 549 87-08 12-85 552 86-96 13-04 1-4920 
No.2 08765 615 8678 13-15 CyHe 622 8682 13-18 o” _ 
No.3 ©8812 639 86-65 13-25 636 86-78 13-22 
No.4 08850 666 86-60 13-30 664 86-74 13-26 
No.5 0-8848 727 86-59 13:29 C,H,, 720 8668 13-32 
No.6 0-8865 805 86-63 13°37 C,,H,., 804 8656 13-44 |. 1-4870 
No.7 08950 830 86-49 13°52 C,Hy, 832 8654 1346 |. 
No.8 08998 980 86-69 13-28 954 86-80 13°20 — 
No.9 09079 1730 86°58 13-35 1734 86°50 13-50 CnHyn-), 1-4870 
Mecea’ D-Series 
No.1 08945 465 87-37 12-61 468 87-20 12-80 CoH 
No.2 08950 6500 87:13 1270 CyH,, 496 87-10 1290 ,, — 
No.3 0-8960 631 86-87 13:10 C,,H,, 636 86-78 13-22 © - 
No.4 08962 662 86-60 13-20 C,,H,, 664 8675 1325 - 
No.5 08966 728 86-62 13-22 C,,H,, 734 86-66 13-34 
No.6 08982 770 86-41 13:50 Cy.Hieg 776 8660 13-40 | 
No.7 08998 832 86-45 13°47 CyHus 2 8654 13-46 
No.8 09171 1080 8658 13-42 1084 86-34 13-66 
H-Series 
No.1 0-9058 477 87-65 12:37 478 87°87 12:13 — 
No.2 09072 550 87-57 12-48 ‘wHes 548 87-59 12-41 
No.3 0-9018 684 87-06 1282 CyH,, 688 87-21 12-79 ., -- 
No.4 09022 725 87-16 12-7 Coley 688 87-16 12-7 9 - 
No.5 09052 823 87-12 12-73 828 86-96 13-04 
No.6 09065 992 87-22 12-75 992 87:10 12:90 — 
No.7 0-9600 1662 87-34 12-56 1668 87-23 12°77 — 
Sour D-Series 
Lake, No, 1 450 88:00 12-08 1:4980 
Texas, No. 2 464 87-93 12-07 9 _- 
No. 3 506 87°74 12-26 =, _ 
No. 4 534 87-64 12-36 9 1-4960 
No. 5 562 87°54 12-46, 
‘a No. 6 856 2 13-08 9 1-4940 
H-Series 
No. 1 600 88-12 12-00 CnH,n-,, 14970 
No, 2 632 87-62 12-38 
No, 3 7-55 684 87-72 12-28 
No, 4 712 87-64 12-36 
No. 5 7 87-88 12-12 1-4940 
No. 6 848 87-74 12-26 90 
“a No. 7 ‘35 CyHy, 988 87:45 1255 ;, 
No.8 1-0230 1239 87-60 12-2 1240 87-98 12-02 
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Calculated, 


H C. H. Index, 
Per r r Per 
cent. cent, cent. cent, 
Raku, D-—Serics 
Russia No.1 09186 381 87-42 12:53 308 88°05 11°95 1°4920 
No.2 09251 402 87-75 11-03 C,,H,, 306 87-88 12-12 90 _ 
No.3 00254 494 87-46 12°53 C,,Hy 494 87:47 12-53 
No.4 09262 640 86-91 13-03 634 87-06 12-04 
No.5 09288 1022 87-29 12-68 C,,H,,, 1026 86°55 13-45 
H-Series 
No.1 09025 300 87-95 11-06 C,,H,, 300 88-00 12:00 — 
No.2 0-9160 334 87-98 12-01 C,,H,, 328 87-80 12:20- ,, 
No.3 09167 378 87-36 12:53 C,,H,, 384 87-50 12-50 
No.4 09150 420 87-28 12-60 C,,H,, 426 87-32 12-68 
No.5 09162 460 87-29 12-66 C,,H,, 454 87-22 12-78 ’ ” 
No.6 09242 661 86-72 13-21 C,,H,, 664 86-75 13-25 ’ - 
No.7 09360 847 86-63 13:30 846 86°52 13-48 
No.8 0-9402 1098 98-31 12:68 1100 87-28 12-72 CuHen-s 1-4910 


For the purpose of showing at a glance the consistency of the 
hydrocarbons described in the preceding table as they appear 
spread out on watch glasses, in the following table a brief description 
is given of the first and last members of each series from all the 
crude oils :— 


Tasie IV. 
CONSISTENCY OF THE D— anp H- HyprocaRsons. 
D-Series. 

Cabin Creek. Rosenbury. Mecca, Sour Lake. Russian. 

1, Light amber. 1, Light amber. 1. Light amber. 1, Dark amber. 1, Dark amber 
Fine, light Fine, light Fine _lubri- Just flows, Slow flow 
lubricant. lubricant. cant. good lubri- good lubri- 

cant. cant. 

8. Dark amber, 8. Dark amber, 7. Dark amber, 7. Black, sticky 8. Black, stick 
Flows readi- Thick flow, Thick flow, tar. No lub- asphalt, oil. 
ly, heavy heavy lubri- heavy lubri- ricant, No lubri 
lubricant. cant. cant. cant. 

H-Series. 

1, Light amber. 1. Thin flow, 1. Light amber, 1. Dark amber. 1, Dark amber 

Like 1-D. light lubri- Thicker than Just flows, Thick flow, 
cant, and Ros. good = lubri- heavy lubri- 
No. 1. cant. cant, 

8. Dark amber, 8. Dark amber. 7. Black, sticky, 8. Black brittle 8. Thick, black 

— nearly Slow flow, tarry oil. solid asphalt. asphalt oil. 


In the destructive distillation of Appalachian petroleum by 
the common method of refining the most valuable lubricants of the 
heavy ends, such as the last D— and H-fractions in the Cabin Greek, 
Rosenbury, Mecca, Table No. 3, the best lubricants in any petro- 
leum are lost in coking. This is of less consequence in the asphaltic 
oils, for the lubricants in these crudes are for the most part carried 
over in the steam distillates, leaving only asphaltic residues. 

On account of the less solubility of the lower members of each 
series and the separation of homologues in only one direction, it 
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was possible to remove very completely the higher homologues, 
and, therefore, to obtain data for the calculation of the formule 
of the lowest residual hydrocarbons as reliable as the methods of 
definition are capable of yielding. These last hydrocarbons were, 
therefore, carefully purified for the comparison of physical proper. 
ties and lubricant value. Those from the heavier oils have the 
intensified qualities of the commercial asphalts ; black in colour, 
they may be drawn out to a considerable length in very fine threads, 
and possess great adhesiveness. The residual lubricants from the 
Appalachian crudes, amber in colour, greasy in feel and of high 
viscosity, differ in appearance from the gray basic stocks of the 
Mid-Continental lubricants, which are doubtless mixtures to some 
extent with asphaltic bases. 


On account of the limits of accuracy in the determinations of 
molecular weights mentioned above, the fractions with higher 
values, such as the Rosenbury fraction C,,,H,,,, may be incorrect 
by one or more increments CH,, but by the determinations upon 
which it is based it must have a high value, for the fraction H-, 
No. 9, sp. gr. 0-8933, gave in two molecular weight determinations : 
(1) 1722; (2) 1718; further fractioned with sp. gr. 0-8943, it gave 
1728, and still further fractioned with sp. gr. 0-9079, it gave 1730. 
There appears, therefore, to be no doubt as to its high molecular 
composition. So also the molecular weight, 1696, of the Cabin 
Creek H—No. 7 fraction, sp. gr. 0-9063, with the next largest value, 
appears to be correct, since it was separated from both specimens 
of the crude oil which gave fractions with the molecular weights 
(1) 1685, (2) 1690, and with analysis corresponding to the formula 
(No PP.) 

Therefore, with methane as the first gaseous hydrocarbon, 
and pentane as the first liquid, under ordinary pressure, passing 
through the several series of light and heavy liquids, through 
viscous lubricants and solid paraffin, the final lower end is reached 
in these oils, so viscous they will not flow at common temperatures, 
the heaviest lubricant hydrocarbons in Appalachian petroleum. 

Although the Mecca H- group is composed in general of much 
heavier hydrocarbons than those from the Appalachian oils, the 
lubricants in the lower end of its series are not very different from 
the others. The last H—hydrocarbon No. 7, CyHo94, sp. gr. 0-9600, 
is not a lubricant, but an asphalt. The last D-hydrocarbon, 
C,gH,4s, sp. gr. 0-9171, a true lubricant, viscosity 5461 sec., and the 
last Rosenbury H-, No. 9, sp. gr. 0-9079, viscosity 5248 sec., water 
standard, 2-4 sec., at 50° C., probably the highest viscosity of any 
petroleum hydrocarbons, not only indicates that lower specific 
gravity is characteristic of the best lubricants, but it defines the 
difference in lubricant quality between the hydrocarbons of the 
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Appalachian and those of the heavy asphaltic crude oils, with the 
higher specific gravity of the latter. Then, further, this Mecca 
asphaltic oil, H— No.7, has nearly the same high specific gravity, 
0-9600, as the Sour Lake D- asphaltic oil, sp. gr. 0-9643, which 
resembles all the others with which it is associated, except the 
higher homologues, which are lubricants. The last Sour Lake oil, 
H- No. 8, sp. gr. 1-0230, CygH, 9, is a brittle asphalt for which no 
lubricant quality can be claimed. 

The predominating asphaltic nature of the Baku oil is equally 
well defined, although with smaller values in specific gravity than 
the Sour Lake. The last H-hydrocarbon is a black, sticky asphalt, 
a little higher in viscosity than the Sour Lake, but the last D— No. 5, 
G sHy2g, also a black, sticky oil, has a higher viscosity than any other 
in this or the Sour Lake groups. (No PP.) ! 

In the Baku oil, unlike the others, the D- series, CpH.y-19, seems 
to be poorer in hydrogen and heavier than the H- series. The 
latter appears to be composed of a large number of low molecular 
weight hydrocarbons, the upper lubricants, the lower asphalts. As 
in the Sour Lake oil, the asphaltic hydrocarbons, in part lubricants, 
appear to predominate ; even the last D- oils are asphaltic. 


OF REAGENTS ON THE D-, anp H-, HypRocARBONS 
DESCRIBED IN THIS PAPER. 


The halogens react with these hydrocarbons as readily as with 
those of lower molecular weights, and with the same brisk evolu- 
tion of the haloid acid. Nitric acid attacks them almost with 
explosive rapidity, but if the first violent reaction be controlled 
by cooling, and heat applied, the change proceeds quietly. At 
about 70° C. the action proceeds most satisfactorily, with com- 
plete solution of the oil in four or five hours. At higher 
temperatures complete solution may take place in one hour. 
There is a marked difference in the appearance of the products 
from the D- and H- hydrocarbons. On pouring into a large 
volume of water, all the nitro-derivatives from the D- hydro- 
carbons separate in a flocculent, finally crystalline form, those from 
the heavy H- hydrocarbons as sticky oils. The reactions of these 
bodies show them to be nitro-carboxylic acids. With the ammon- 
ium salt formed by solution in ammonium hydroxide, silver nitrate 
precipitates the silver salt readily soluble in nitric acid. With tin 
and hydrochloric acid the nitro-compound is reduced to the amino- 
acid. Barium and lead salts are readily formed. Analysis showed 
a much lower molecular weight than that of the original oil. While 


the action of solvents indicated complex mixtures, it seems possible 
by proper fractionation to separate individual constituents. A 
study of these derivatives will be continued. 
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A summation of the facts relating to the nature of these hydro. 
carbons that make up from 25 to 35 per cent. of petroleum seems to 
present a well-defined distinction between the lubricant and the 
asphaltic hydrocarbons, and appears to support the view that the 
higher specific gravity of the Sour Lake and Russian lubricant 
hydrocarbons is due to their inherent structure, which is altogether 
different from the lubricant structure of the Appalachian oils, 
In further study now in progress of petroleum lubricants in general, 
including the Mid-Continental oils, the relation of high specific 
gravity and viscosity to wearing quality will receive attention. 


SULPHUR IN THE Sour Lake, RvussIAN AND APPALACHIAN 
HYDROCARBONS. 


All determinations of sulphur were made by combustion in oxygen, 
the most accurate and expeditious method for sulphur in oils, tars 
and asphalts. The variation in the percentage of sulphur in- 
dicates that the solvent differentiates in the sulphur derivatives as 
in that of the hydrocarbons, the greater part appearing in the 
H-— series. 


Taste V. 

D-Fractions. H-Fractions. Crude Oil, 

No.1. 3. 6. No.l. 4. 8. per cent. 
Sour Lake -. 033 O27 O57 .. O67 O48 O66 .. 0-59 
Cabin Creek .. 0-05 
Rosenbury os -- 001 
Russian .. on — _— 0-15 


CARBOXYL DERIVATIVES IN AMERICAN PETROLEUM. 


All previous records of individual fractions from the different 
varieties of heavy petroleum, Ohio, California, Texas, Russia, etc., 
have shown a wide variation and abnormally high values in specific 
gravity. So the different series from the heavy crudes described 
in this paper show similar variations. These observations indicate 
that the carboxyl acids, or more probably esters, are present in all 
varieties of American petroleum, but in very variable amounts, 
from the traces detected in the Appalachian oils to the two per cent. 
indicated by combustions of the fractions in the Sour Lake asphaltic 
oil. In further testing for the presence of carboxylic acids the 
upper D-— Sour Lake fractions dissolved in ether and extracted with 
potassium hydroxide, the aqueous solution acidified, and again 
extracted with ether, leaves on evaporation a considerable amount 
of the oily acid residue. The specific gravity of the hydrocarbon oil 
before and after the extraction of No. 4—D fraction was, respec- 
tively, 0-9642 and 0-9575. The action of the solvent in carrying 
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up the carboxyl derivatives in the fractions of the Russian oil is 
plainly evident in the high sp. gr., 1-1050, of the oil extracted from 
the upper D-fraction, and the composition of this fraction, —C, 
86°83 per cent ; H, 10-41 per cent., as compared with a fraction in 
the middle of the series, C, 87-58 per cent; H, 12-45 per cent. ; 
viscosity of the first oil at 50°, 317 sec., and of the second, 2005 sec., 
water, 2-28 sec. 

The carboxy] oil dissolved out from Mecca No. 1 D-fraction 
with sp. gr. 10105 gave by combustion 86-70 per cent. C; and 
12-41 per cent. H ; with a difference of 0-89 per cent. for 0,. The 
viscosity of this oil was 468 sec., as compared with the hydrocarbon 
CwoHeeo, Sp. gr. 0-9171, at the lower end of the same series, viscosity 
1073 sec. at 50°, water equiv., 2-8 sec. It would be of interest to 
isolate larger quantities of these oils and ascertain their composition. 


UNSATURATION AS SHOWN BY IODINE NUMBERS. 


Of the two forms of unsaturation, open chain and the ring, 
evidently only the latter applies to the lubricant hydrocarbons, 
and it has received much attention with respect to this condition, 
as shown by the iodine numbers. Iodine reacts indiscriminately 
on the D- and H-hydrocarbons, without showing any consistent 
relation or differences, but with results much like those observed 
in distillates. Trial of the Johansen method that appears to reveal 
what has been regarded as addition is really substitution, not only 
disproved addition, but gave negative numbers to the extent of 
two to four units. 


THE ForMALITE REACTION. 


The D-hydrocarbons described in this paper do not enter into 
this reaction as applied by the Marcusson method frequently quoted 
in works on lubrication, and the H—hydrocarbons of the Texas and 
Russian oils give variable mixtures with an indefinite composition. 
The Rosenbury fraction, 3H-, sp. gr. 0-8812, gave after the reaction 
0-8827, and the Russian fraction, 4D-, sp. gr. 0-9262, after the 
reaction 0-9291. In no case could the reaction proceed unless the 
resulting increase in temperature was unchecked. No naphthene, 
CyH,n, lubricant hydrocarbons have appeared, and contrary to the 
statement of Marcusson, the hydrocarbons from American petroleum 
have shown a superiority in lubricant quality over those from the 
Russian oil. 

I desire to express my obligation to my assistants, Messrs. R. C. 
Knapp and George Grossman, for their efficient aid in the work of 


this paper. 
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A Study of Viscosities of Fuel Oil Made from Panuco 
Crude Oil.* 


By R. H. Ph.D., A.B., and W. H. Cosurn. 


Some three-and-a-half years ago we undertook to solve the problem 
of devising a method for producing fuel oil from Panuco Crude. 

The prevalent suggestion at that time by refiners was to top the 
small amount of naphtha in the crude and run to coke enough of the 
crude to produce sufficient gas oil to blend with topped crude so as 
to furnish a fuel oil of a viscosity and pour test satisfactory for 
general use as a heavy fuel. This necessitated an expensive plant, 
with high overhead and upkeep and operating expense. 

At that time, the Bunker “C ” specification for heavy fuel had 
not been published, and the 14-16° Bé. gravity Mexican fuel from 
light Mexican crude was the generally accepted standard for heavy 
fuel. 

Our problem then was to devise, if possible, a method for making a 
fuel oil having the required characteristics of 14-16° Bé. gravity fuel, 
differing only as to gravity. It seemed probable, in spite of various 
statements to the contrary, that the viscosity of the heavy asphaltic 
crude could be broken down by heating, and if this could be done 
without at the same time causing a separation of coke, it seemed 
likely that this might be accomplished without anywhere near the 
expense of the usual method proposed. 

A few experiments were carried out, using one to three litres of 
Panuco crude oil, and then an equipment was made to treat ten 
litres at once. At first, attempts were made to heat the crude in a 
small still with a reflux condenser so regulated as to allow only 
gasoline and naphtha to distil off. This was tried, both at atmos- 
pheric pressure and at higher pressures, but was found to be unsatis- 
factory in that, while the viscosity was in some cases materially 
lowered, the temperature was not high enough under atmospheric 
pressure to sufficiently crack the heavy oil, and higher pressures 
involved too many difficulties and high expense. Accordingly, a 
distillation was started in a still charged with 10 litres of Panuco 
crude and gas heat applied so as to distil off the lighter fractions 
in the usual manner and under atmospheric pressure. From time 
to time, the gas was turned off, and after practical cooling, a 
measured sample was taken from the still. Heat was again applied 


* Paper presented before the Petroleum Division of the American Chemical 
Society at the Milwaukee Meeting, September, 1923. 
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until another fraction of distillate was taken from the still, and 
after allowing the still to cool again somewhat, another measured 
sample was drawn off. This operation was repeated until 60 per 
cent. of distillate had been taken from the still. 


Taste I. 
DISTILLATION OF Panuco CrupE Or. 
10 Litres used. Gravity 12-4° Bé. 


Viscosities at 
Per- 210° F. Flash- 
centage Saybolt int 
of Gravity Per- Gravity Universal ve- 
Per- Naphtha of centage of Residue land 
Temp. centage to Naph- of Gas Resi- and 
in Oi. off. 440° F. tha. Gas Oil. Oil. due. Gas Oil. Cup. 
°F. Bé. °F. 
Panuco 
560 5 4-98 53-0 0-02 1080 
636 «10-1 8-12 41-0 1-57 34-0 1885 1862 
696 8-51 40-0 7-67 31-0 2865 1053 
718 21-46 9-41 52-0 11-67 28-0 2100 653 _- 
720 8626-6 10-68 51-2 15-21 270 2275 480 
702 32-35 11-88 51-5 19-61 275 3505 512 -- 
710 «637-383 13-01 51-5 29-0 400C 
710 «42410 «614210 33-0 -- 8300 
710 21:29 3854-6 28-61 36-5 — 3750 
724 55-31 2263 52-2 31-41 33-0 — 4740 -- 
Gravity of average sample.. 51-4 -- 31-5 
Distillation loss. . .. 1-27 per cent. 


Table I. indicates the temperature in the oil during the distilla- 
tion, the percentages of distillates at each stop in the operation, 
the percentage of naphtha up to 440° F. on basis of crude, gravity 
of the naphtha, percentage of heavier distillate, gravity of same, 
viscosity of each sample drawn from still and the viscosity of each 
sample drawn from still after the proportionate amount of gas oil 
has been added thereto. The above viscosities are plotted against 
the percentage of distillate off as shown in Figure 1. 

The exact form of these curves will vary somewhat with the 
method of operation, size of stills, ete., but the general characteris- 
tics apparently hold. Similar operations with stills in which several 
hundred barrels were treated, indicated that the lower viscosities 
of the mixture of residue and distillate occur at only slightly higher 
percentages than here represented. 

Table IJ. shows some of the properties of this fuel oil, while 
Figure 2 shows graphically the temperature-viscosity curves of a 
number of laboratory samples of fuel oil as compared with a regular 
16° Bé. gravity fuel. 
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10,000 


Viscosity, SAYBOLT UNIVERSAL, SECONDS, 


1000 
Ple No. 2 
80 100 120 140 160 180 200 «212 
TEMPERATURE, ° F. 
Fie. 2. 


installed and the results of a number of runs are shown in Table ITI. 
and Figure 3. 

Temperature viscosity curves for not only the fuel oil made during 
these special runs, but also for comparison tests on two samples of 
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Sample No. 3. 


700 


Viscosity, SAYBOLT FUROL, SECONDS, 


Sample No. 4 


Samole No. 6. 


80 100 


heavy fuel oil from Light Mexican crude are shown. It will be 
noted by comparison of these curves that the fuel oils are analogous 
with respect to temperature-viscosity relationships (refer to Fig. 3). 

As is generally known, the viscosity of an oil having high asphalt 
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~~] | content, increases quite noticeably upon standing, and it was feared 
that this tendency might be more marked than usual, but at the 
time we were convinced that no danger existed on this account. 
II, 
ViscosiTres ON Furet Or MADE FROM Panuco CRUDE. 


Viscosities—Saybolt Universal. 
Temp. Sample Sample Sample Sam Sam: 
No. 1. No. 2. No. No. 
— 1646 5728 37,152 
100 .. 3333 897 7772 2792 8254 
3360 1319 4172 
MD 1121 683 1884 
160. 291 531 418 1129 
199 335 280 569 
a — 159 200 185 339 
— 154 247 
me «as 180 137 124 152 238 
Residue, Residue Residue, S.S. Aqui- Residue+ 
Gr. 11-0° No. 1+ Gr. 11-2° tania (July, Gas Oil, 
Bé. Gas Oil, Bé. 1920), Gr. 10-6° 
Gr. 11-1° Gr. 161° Bé. 
— Bé. Bé, Light 
Mexican. 
Naptha.. 15-7% 45% 
Gas Oil. . 49% 
Taste III. 


Viscosit1es ON Ors MADE FROM Panuco CRUDE. 
Viscosities—Saybolt Furol. 
Sample Sample Sample 


—~ Temp. Sample Sample Sample No. 4 No. 5, No. 6, 
°F. No. 1. No. 2. No.3. Run No 3. Run No. 3. Run No.7. 
80 1358 1080 1858 938 1190 1391 
100 590 504 858 361 543 514 
= 120 248 213 355 160 231 219 
122 215 206 321 141 196 178 
140 125 107 157 81 98 125 
160 73 73 97 51 61 
180 46 47 54 31 41 41 
200 26 31 34 21 25 27 
210 § 210 24 28 28 18 
Gr. ° Bé 15-4 16-2 11-5 12-7 12-7 12-4 
Light Light March 24, 
Mexican Mexican 1921 
Gravity of crude at Newburgh .. oe 12-4° Bé. 
be | Commercial scale operation of the process modified to use existing 


ous |¢quipment with minimum change was begun before the so-called 
semi-commercial experiments were completed. This commercial 


operation was entirely successful with the exception that repairs 
2L 
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upon still bottoms were very heavy. It is believed that a still of 
the general design of the one used in semi-commercial operation will 
largely obviate this difficulty. By constantly stirring the oil, 
tendency to coke is obviated. A pipe still could be used for most 
of the distillation, thus increasing throughput. 

Plans were drawn for a 10,000-barrel refinery to be erected in 
England, and to be equipped with stills of this new type, but the 
sudden slump in fuel oil prices caused abandonment of the plans. 

Several cargoes of this fuel oil were shipped abroad late in 1920 
and early in 1921, with no complaint except in the case of one 
cargo. When this was being unloaded, it was found that the pumps 


Taste IV. 
Sample No. 1, Run No. 3. Sample No. 2, Run No. 7. 
Made March 23, 1921. ade April 22, 1921. 
Heated nine hours, refluxed at Heated four hours without reflux at 
720° F., 37-6 per cent. off. 720° F., 36 per cent. off. 
Viscosity Furol at 122° F.=161 secs, 
Viscosities Furol. Viscosities Furol. 
Secs. Secs. 
Temp. March 24. Aug. 15, May ll, Aug. 17, May 14, 
°F. 1921. 1921. 1923. 1921. 1923. 
80 938 1190 1391 
100 361 543 es 514 — 
120 on 160 231 219 
122 se 141 196 860 os 178 465 
140 ae 81 98 350 ne 125 233 
160 ne 51 61 162 ie 66 119 
180 és 31 41 83 “s 41 61 
200 $e 21 25 42 oe 27 37 
210 on 18 22 37 va 22 32 


would not handle some of the oil, and upon investigation there was 
said to have been found a thick liverlike residue on the bottoms of 
some of the compartments that had to be shovelled out of the ship. 
At the time we expected to get samples of this residue, but these 
were never received, and our conjecture was that probably the cold 
ocean water had chilled the oil and it had not been sufficiently 
heated by the steam coils before reaching port. We have since 
investigated this, however, and now conclude that doubtless there 
were leaks in the steam coil, or possibly between the plates of the 
ship, as we have found that the presence of water, whether fresh or 
salt, greatly accelerates the setting or coagulation of the fuel oil 
(see Table IX.). 

A number of elements apparently affect this setting ; for example, 
agitation, oxidation, moisture, time and temperature. 

We happened to have in our laboratory a number of samples of 
fuel oil prepared over two years ago and hence, when we decided 
to publish this information some three or four months ago, we had 
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this at hand. Naturally, a number of ideas occurred to us that 
caused us to regret that several different experiments had not been 
started a couple of years previously, so that the regults could now 
be tabulated. This suggested the idea of raising the temperature 
of the fuel being treated so as to accelerate the action and thus 
diminate waiting several months for something to happen. 

Table IV. shows the viscosities of two samples of Fuel Oil made 
early in 1921. First at the time of production, in August of 1921, 
and in May of the present year. Samples have stood upon the 
laboratory shelves during this period. 

Average temperature would doubtless be 75-80° F. 

We have in the laboratory. several gallons of crude from the same 
car as used over two years ago, and viscosities Furol of this were 
determined and were as follows :— 


Taste V. 
Viscosrrres Panuco Heavy Crupse—Gravity 12-4° Bé. 
Viscosity Viscosity 
Temp Furol, Temp. Furol, 

°F secs. x secs. 
100 1664 180 153 
122 717 200 75 
140 398 210 69 
160 237 


This crude was treated as previously described, being heated to 
720° F., taking off 36 per cent., then redistilling the distillate to 
strip off the naphtha, and mixing back the gas oil and pitch. This 
particular sample, upon distillation, showed as follows :— 


Taste VI. 
Per cent. Per cent. 
Naphtha. . Pitch ... 
Gas Oil . 33-6 Loss 2-4 


This gave a fuel oil having a viscosity of 160 secs. Furol at 122° F. 


Taste VII. 
Viscosity at 122° F. after 
being successively heated 
to the temperatures shown 
Viscosity, at left. 
Temp Furol, Furol, 
°F. secs. secs. 
122 160 160 
140 96 as 170 
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Upon standing in laboratory for five days at an average tempera. 
ture of about 80° F., the viscosity of this fuel oil had increased from 
160 to 184 Furol at 122° F., and after fourteen days to 190, and 
upon being heated successively to the temperatures shown below 
and viscosity then determined at 122° F., shown as follows :— 


Tasie VIII. 
Viscosity, Viscosity, 
Temp. Furol, at 122° F. bs Furol, at 122° F. 

secs. secs. 

122 184 230 220 

140 178 250 240 

176 270 ie 264 

180 176 290 314 

200 195 300 314 
210 220 
At the same time, a epeneee was placed in an ice box, and after 1 
remaining there for seventeen days, still had a viscosity of 184, 1 


After fifteen days at laboratory temperature, the viscosity of this 
sample had increased to 186, and after 28 days at room temperature The 
had increased in viscosity to 205 Furol at 122° F. dently 

A fresh sample of same oil was held in oven at 180° F. and vis. 
cosities Furol were determined. The results are shown in the 
following table :— 


In o1 


IX. 
Sample No. 3. Sample No. 4. Sample No. 5. 
Viscosity (Furol) 
Viscosity (Furol) at 122° F. with 
at 122° F. with 0-5 per cent. of 
Hours in oven Viscosity {Furol) 05 per cent. 3 per cent. salt 
at 180° F. at 122° F. water added. solution added, 
secs. 
Started 184 190 193 
335 


and up 


chec’ 


48 270 460 363 . 
66 335 pe pac he vis 
72 365 588 om and th 
90 410 570 xpecte 
96 454 735 
102 on 830 Even 
114 529 = and we 
120 ome 1009 = 
138 637 one 
162 771 om 
168 825 1382 1002 
234 1440 from th 


Two fresh samples of this same oil were placed in uti connected 
to reflux condensers heated to 180° F. 
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TaBLe X. 


Sample No. 6. Sample No. 7. 
Viscosities (Furol) 122° F. 
Air blown Hydrogen blown 
through oil. through oil. 


At start 207 


After 6 hours 

After standing 24 hours at room 
temperature, no 
hours... 


237 
257 
281 
oe 339 
oe 378 
446 


The foregoing results indicate that agitation and oxidation evi- 
dently play an important part in the above changes in viscosities 
of this heavy asphaltic fuel oil (see Fig. 4, illustrating tables IV., 
IX., X.). 

In order to determine whether or not it was possible to restore 
fuel oil to lower viscosity after it had apparently set upon standing, 
the sample from tests shown in Table VII. above was taken and 
after viscosities from 122° up to 210° F. had been determined, the 
sample was again cooled to 122° F., when it showed a viscosity of 
642 Furol. This sample was heated to 300° F. for one-half hour, 
and upon cooling to 122° F. the viscosity was 361. Heating was 
repeated for another half hour, when the viscosity Furol at 122° F. 

as 292. 

Test upon this sample showed that relatively slight heating 
would cause a reversion to lower viscosity oil. We endeavoured 

o check this result, however, and while, during the first half hour, 
he viscosity dropped, the heating was repeated four more times, 
and the viscosity constantly rose instead of dropping as was 
xpected. 

Even a temperature of 400° F. failed to give consistent results, 
and we are finally led to the conclusion that a temperature approxi- 
mately equivalent to temperatures originally used to break down 

he viscosity are required to get uniform results. 

For comparison, some fuel oil made from heavy Argentine Crude 
from the Commodora Rivadavia field was heated to 180° F., and 
viscosities taken at 122° F. Furol. This fuel had a viscosity of 
245 Furol at 122° F., when first made up, and after standing in the 

aboratory for sixteen days, showed 420 Furol at 122° F. 
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Taste XI. 


Temp. 180° F. Viscosity (Furol) Temp. 180° F. Viscosity (Furol) 
Hours in oven, at 122° F. Hours in oven. at 122° F. 
secs, SOCS. 
— .. 420 ss» | 
48 358 


It will be noted that fuel oil from Argentine heavy crude does not 
as rapidly increase in viscosity as does that from Panuco, although 
the same tendency is shown. 

In general, we may conclude from the foregoing data that high 
viscosity asphaltic crude oil can be converted into suitably low 
viscosity fuel oil by partial cracking by heat without appreciable 
deposition of coke. If kept at low temperature, the viscosity of this 
oil remains practically constant. The viscosity of this fuel increases 
rapidly at higher temperatures and is greatly accelerated by 
presence of moisture and when agitated with air. 
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Fuel Resources and Supplies for Road Transport.* 
By Apmrrat Sm Epmonp J. W. Stave, K.C.I.E., K.C.V.O. 


BEFORE approaching the subject of Fuel Resources and Supplies 
for Road Transport, it is necessary to say a few words with reference 
to fuel and transport generally, for it is impossible to deal adequately 
with the special application of fuel to road transport if we do not 
first consider fuel in its broad aspect. 

In this country the combustion of fuel is almost the only means 
we possess of producing mechanical power. Water power is very 
little used, and under most circumstances is not applicable to any- 
thing other than fixed engines. The mechanical power obtained 
from the use of water power is only useful for road transport when 
it is converted into electricity and collected or stored by suitable 
means on the cars, so providing the necessary power for working 
the motors. 

The consumption of fuel in Great Britain in 1922 amounted to 
1854 million tons. Of this amount 181 million tons comprised 
solid fuel, coal, coke and briquettes, and 4} million tons comprised 
liquid fuel, crude oil, fuel oil, gas oil, kerosene and petrol. 

Of the solid fuel, manufacturers and general purposes consumed 
91 million tons; domestic consumption, 35 million tons; gas, 
15 million tons; electricity, 7 million tons; railways, 13 million 
tons; and bunkers, 20 million tons. 

Of the liquid fuel, road and aerial transport consume about 
1} million tons; agricultural requirements, fishing, industrial 
purposes and lighting, 4 million tons; bunkers, 2 million tons ; 
general purposes, } million tons. 

So far as regards road transport, therefore, we are concerned 
with only 1} million tons of fuel out of a total of about 190 million 
tons which are consumed yearly in the United Kingdom. 

Since, however, the majority of the engines which use liquid 
fuel are internal combustion engines, it is impossible to substitute 
solid for liquid fuel except in the cases where liquid fuel is burnt 
under boilers for the purpose of raising steam. 

Coal is used to a certain extent as fuel for road transport, but 
statistics as to the amount so used cannot be given ; the quantity, 


* Paper read before, and published by permission of, the Road Traffic 
bom Commercial Motor Transport and Roads Development Exhibi- 
tion, 1923. 
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however, is not great, and since it is all produced in this country 
we are not likely to suffer from any shortage in the near future. 
The principal fuel used for road transport is, as we all know, 
one or other of the various products of petroleum, and as petroleum 
is not found in commercial quantities in these islands, it is a matter 
of considerable interest to us to know whence our supplies are 
derived. 
Since the fuel mainly used at present for road transport is merely 
a product of petroleum—namely, petrol—we must, in order to get 
_ Is true picture of what is taking place, consider the question from 
the broad standpoint of the supply of petroleum rather than from 
the narrower one of the supply of motor spirit, for, in order to 
obtain petrol, we have to produce the other main derivatives of 


petroleum. 
A large amount of petroleum is imported into the United 
Kingdom, either as crude oil or in a semi-manufactured condition, 
in order that it may be refined here and distributed in the particular 
form in which it is required as fuel for road or aerial transport. 
Attention is drawn in the first place to Table A, which gives in 
millions of tons the actual production of petroleum by the various 
oil-producing countries. 

For the purpose of comparison the production of each country 
in the year preceding the war is shown as well as the production in 
the last year of the war and in the four complete years which have 
elapsed since the war. 

The two first columns are more or less a matter of interest, but 
what really concerns us is the present production of petroleum and 
how it is changing, and for the purpose of elucidating these points 
attention is directed principally to the figures of the last four years. 
In order to make it clear where our petroleum supplies are 
derived from the chief oil-producing areas of the world have been 
marked on the map, Fig. 1, showing in broad outline the geo- 
graphical situation of our principal sources of supply. No attempt 
has been made to indicate the actual fields, because to do so would 
introduce details which tend to obscure the main points. 

You will observe from the map that the American oilfield is 
situated principally between the approximate letitudes of 20° and 
40° N. This area lies within the United States and Mexico, and is 
usually treated as two separate areas in most statistical tables ; 
but since it is actually one producing area and the interchange of 
petroleum products between the two countries is constant and 
complicated, the field is treated as one source of petroleum. 
Similarly, oil produced in the East Indian Archipelago comes 
from various islands which are not all under the same sovereignty, 
but nationality is ignored and the production from all these islands 
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treated as coming from one main source. It will simplify the con. 
sideration of the problem under discussion if we deal with the 
sources of production on a geographical rather than on a national 
basis. 
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Turning again to Table A, showing the production of petro- 
leum in the world, the figures at first sight appear to be very dis- 
turbing, for we would imply from them that the United Kingdom 
is absolutely dependent on the goodwill of one country only for the 


econo! 
It n 
road 1 
4 
be 
becat 
movi 
a and i 
| It 
a able 
frien 
i 
the 
of pe 
whic 
oil-p 
each 
exp 
Am 
in ti 


the 


Fia. 1. 


SUPPLIES FOR ROAD TRANSPORT. 455 


supply of a commodity which is essential to the continuance of her 
economic life and therefore to her prosperity as a nation. 

It must be remembered that without petroleum and its products 
road transport in its modern development and al] forms of aerial 
transport would cease and that our marine activities, both com- 
mercial and naval, are becoming more and more dependent on 
uninterrupted supplies of petroleum. 


TaBie A. 


Petroleum and Percentages of Total produced in 
each Area, Millions of Tons. Tons of 2240 lbs. 


1913. 1918. 1919. 1920. 1921. 1922, 
Area. Total. on Total. Per Total, Per Total. Per Total. Per Total. Per 
cent. cent. cent. cent. cent. 
U.S.A.and Mexico 302 71:0 569 813 633 846 824 874 915 873 1019 866 
Rumania. . ee 19 34 12 17 OO 12 10 11 11 10 #%418 bd 
Russia. -- 90 163 565 79 35 47 35 8 37 39 37 48 #1 
El. Archipelago 15 27 18 26 22 30 26 27 25 24 27 28 
British India 20 10 14 #12 «16 «210 «211 «211 «210 
Persia O2 O4 #10 14 «213 «17 «216«217«22«21 29 26 
All other areas 23 42 26 37 #24 #32 22 28 26 25 30 25 


Total o 552 100 70-0 100 748 100 943 100 1049 100 117-7 100 
Authority : Official statistics, Russia, estimated in part. Total from U.S, Geo, Survey. 


The importance of petroleum does not cease with its use as fuel, 
because it forms the basis for most lubricating oils for modern fast- 
moving machinery, and a failure of our supplies of petroleum would 
mean, therefore, complete dislocation of all our factories, railways 
and industries in which machinery plays so vital a part. 

It follows that it is of the utmost importance that we should be 
able to feed ourselves independent of any one State, however 
friendly, for the supply of petroleum, for in a case of emergency the 
temptation to “ twist the lion’s tail ” by holding up supplies of this 
essential commodity is not one that should be put in the way of 
any nation if by any means in our power we can avoid such a 
possibility. 

The situation, although not wholly satisfactory, is not quite so 
precarious as it appears at first sight, for we have to remember that 
the factor which most affects us is not so much the total production 
of petroleum of any given country, as the amount of that production 
which is available for export—namely, the “ exportable surplus.” 

In Table B is shown the total amount exported from each 
oil-producing area and the percentage of the total production of 
each area which is thus available for export. 

From this table we see that the proportion which is available tor 
export is comparatively small in the case, respectively, of the 
American, Russian and British Indian areas, while it is very large 
in those of the East Indian Archipelago and the Persian areas. It 
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follows, therefore, that any increase in the production of the latter 
group has much more importance from the point of view of the 
British consumer than a similar increase would have in the case of 
the production of the former group. 

The internal consumption of Russia has always absorbed the 
majority of her production, and India takes practically the whole 


B. 


Amount of Petroleum (all Grades) exported from each ‘producing Area (Millions 
of Tons) and Percentages exported of Total Production in each Area. Tons 


of 2240 lbs. 
1913. 1918. 1919, 1920. 1921, 1922. 
Countries. Per Amt. Per t. Per Amt, Per Amt, Per Amt, Per 
cent. cent, cent. cent, cent, cent 


U.S.A.and Mexico 7-391 20-0 12-137 21-3 13-196 20-8 18-150 22-0 19-303 21-1 20-493 20-1 
1036 566 — — 0039 4 0-430 31-9 


Rumania. . ee 4 0257 255 0-362 32-0 

Rusia... O42 52 — — O185 38 

El. Archipelago 0-900 58-0 1-218 66-0 1-905 889 2070 85-0 1466 623 1-308 563 

British India .. — — 0075 70 O:119 103 0063 G1 O06L 58 60 

Persia +. 0164 600 0880 81:3 0-083 726 1-243 703 1-864 80-7 2-468 84-7 
Totals +. 9933 14310 16-242 21-783 23-0938 24-047 


Authority: Official Statistics, 


of the production of the British Indian fields ; but this has not been 
so in the case of the United States, and the advent of large com- 
peting production in fields where the exportable surplus is large 
forms a disturbing factor in the oi] politics of the western 
hemisphere. 

Towards the end of the war it was the cry in America that con- 
sumption was overtaking production and that the end of the 
economic life of the American oilfields was in sight. But since then 
new and apparently prolific oilfields have been discovered in 
California and Oklahoma, with the result that, notwithstanding an 
enormous increase in home demand, production is now in excess of 
consumption, stocks are increasing, and prices have fallen. How 
long this state of affairs may continue it is impossible to predict, 
but the steady increase in the quantity of oil coming forward at 
competitive prices for the European market from fields other than 
the United States and Mexico will certainly tend to force up the 
accumulation of stocks until the producers agree to adjust their 
production to requirements. 

Referring again to the table (B), which shows the participa- 
tion of each area in the world’s oil market, we see that the share of 
each in 1913—the year before the war—was as follows :— 


Per cent. 
American area 75 
East Indian Archipelago es oe os 9 
Persia 1 
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Last year, 1922, the figures were as follows :— 


Rumania .. on és 18 
East Indian Archipelago os 5-2 
British India ee és 0-2 


In other words, the United States, Mexico and Persia have absorbed 
the share in the world’s markets which has been lost by Rumania, 
Russia and the East Indian Archipelago. 

Let us now deal with the more special case of our home market 
in the United Kingdom as being that in which we are directly 
interested, though at the same time it is important to have before 
us a general statement of the world position, because there is such 
close connection between the various markets that nothing can 
happen in one without the others being more or less affected. 

The next table (C) shows the consumption of all grades of 
petroleum products in the United Kingdom for the same series of 
years, totals and percentages. 


TasBie C. 


U.K. Consumption of Petroleum Products. Quantities and Percentages of 
Total derived from each Area. All Grades. Tons of 2240 bbs. 


Countries. 1913. 1918. 1919. 1920. 1921. 1922, 
Per Per Per Per Per Per 
cent. cent. cent. cent. cent, cent, 

U.S.A. and 

Mexico ..1 445, 281 81-9 2,280,020 78-9 2,961, 451 84-1 3,478,784 75-9 2,951,715 63-7 

Rumania.. 220,6 2.357 O1 9,816 O02 45,388 10 

138, 2,957 21,527 06 6,230 O1 25,585 06 

3 nee . 137,503 67 108,888 20 115,046 40 121,603 34 131,500 29 204,921 44 

ritis 

India .. 48,323 23 18,107 O03 52,242 18 27,286 08 8,993 O02 14,640 03 

yy) -. 6,365 03 1,783 O01 83,756 29 151,302 43 635,645 13-01,004,403 23-6 

t er 


. 264,604 129 852,066 15-7 354,758 123 240,927 67 314,414 68 204,803 64 
Total ..2,051,008 100 5,426,125 100 2,888,779 100 3,546,453 100 4,585,382 100 4,631,455 100 


Authority: Customs and Excise, except for Persia, 


The points to be particularly noted are: First, the great 
increase, 2,580,000 tons, in imports between 1913 and 1922, a 
period of nine years, or an increase of 125 per cent. This increase 
has been provided, for the most part, by the American and Persian 
areas; but the share secured by Persian oil is greater than that 
secured by American oil, as I think you will see from Fig. 2. 

The Russian and Rumanian contributions are omitted, as they are 
comparatively negligible. 
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UK CONSUMPTION UM ALL GRADES. 
DERIVED | FROM| EACH AREA. 


90 


USA ata MEXICO 


\ 


\ U.S.A, and Mexico, 


40 
OTHERS|__ 
30 
Persia, 
OTHERS 
10 
EL Arch: E.I.Archipelago, 
Persia 
1913 1918 1919 1920 1921 1922 
Years, 
Fig. 2. 
D. 


U.K. Consumption of Motor Spirit. Quantities and Percentages of Total 
derived from each Area. Tons of 2240 lbs. 


1913, 1918, 1919. 1920. 1921. 1922. 


Countries. Per Per Per Per Per Per 
cent. cent. cent. cent. cent. cent. 
U.S.A, & Mexico 74,944 20-9 501,434 76-3 406,678 ase 61-5 522,153 55-1 537,172 46-4 
Rumania 18,77 62 — 2:357 03 9816 10 1,430 01 
Russia .. -. 48,797 13-6 4,036 0-6 
E.L. Archipelago 137,418 38-2 105,063 16-0 115,046 171 121,603 172 181,500 18-0 202,698 175 
British +. 48,323 13-4 18,107 28 52,242 7-7 27,286 38 8,903 14,629 13 
Persia .. es 608 01 59,329 88 84,273 119 290128 2463 348,258 30-1 
Other sources .. 31,380 87 31,602 48 41,346 61 33,429 47 44,927 48 58,463 46 
Total .. 359,650 100 656,904 100 674,636 100 708,966 100 947,517 100 1,157,650 100 


Authority ; Customs and Excise, except for Persia. 


The next table (D) constructed similarly to those we have 
seen, gives the import of motor spirit, and is still more remarkable, 
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as it shows an increase of 798,000 tons, or a percentage increase of 
just over 200, the greater part of which has again been provided by 
the American and Persian areas. Fig. 3, however, brings out 
very clearly the fact that the increased participation secured by 


the American area took place during the war period, and since then 
the American share has been falling at almost the same rate at 
100 K CONSUMPTION OF MOTOR SPIRIT. 


er of Total. 
Derived trom eagh Area. 


U.S A. and Mexico, 


Percentage 


30 Persia. 
USA & 
Mexico. 
ELArchipelago Archipelago. 

Others Others. 

Persia. 

1913 1918 1919 1920. 1921 1922 
Years. 


3. 


which the Persian share has been increasing, and the amount of © 
he supplies from the two areas is rapidly approaching equality. 
In 1913, before the war, when the consumption of motor spirit 
much smaller than at present, the respective proportions 
ld by the producing areas were as follows:—_ 
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The shares of the principal producing areas last year (1922) were 
as follows :— 


Per cent. 
East Indian Archipelago. oe ve os 


The home production of motor spirit from shale, which showed 
quite a respectable participation of 8 per cent. of the home market 
in 1913, holds to-day only under 2 per cent. of the market, although 
the total production hes only dropped from 29,000 tons to 20,000 
tons. 

To sum up this cursory survey of the position of motor spirit as 
it appears to-day, the two areas which supply the bulk of the spirit 
used in this country are the American and the Persian areas, and 
although at the present moment the greater part of the supply 
comes from America, it looks as if in the future—if we may be 
guided at all by the evidence of the graphs—we shall be drawing 
more of our supply from Persia than from America. 

The proportion coming from the East Indian Archipelago appears 
to be more or less constant, while Russia and Rumania for the 
moment do not count for very much. Should the Russian fields 
be opened up again in the near future, it is doubtful whether they 
will have any appreciable effect on the market here. In the past 
Russia has absorbed the greater part of what she can produce, and 
it is unlikely that different conditions will obtain in the future. 

Similarly, the Rumanian area is not capable of seriously par- 
ticipating in the market here; her production is largely taken up in 
her local markets, and by that is meant not only Rumania herself 
—who absorbs 60 per cent.—but Galicia, Austria and the countries 
bordering on the Danube. 

The production in the East Indian Archipelago is rising, but it 
is not rising at the same rate as the demand for motor spirit here, 
and therefore it is only to be expected that the share of the market 
which this area held before the war should have fallen. It is, how- 
ever, the most important source of supply after the American and 
Persian areas. 

Let us now turn to the question of consumption. Within certain 
limits it is consumption which stimulates production, and it is 
therefore essential that it should be considered in connection with 
supply. 

The table (E) gives the number of motor vehicles in the 
United Kingdom and in the United States for the last five years. 
From this it will be seen that while they have increased 62 per cent. 
in this country during that period, they have increased 100 per 
cent. in the United States during the same time. 
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TaBLe E. 

Motor Vehicles (including Passenger Cars, Trucks and Motor Cycles). 
Year. United Kingdom. United States. Canada. Others. World. 
1919 620,000 ( Est.) 596,503d 341,396e 
1920 645,000a 8,887,572b 407 ,064e 
1921 826,700a 10,505,606 470,862f 3,702, 526 15,505,748¢ 
1922 921,32la 12,567, 376¢ 516,307f 
1923 78,0004 14,652, 25d 

Authority: @ Ministry of Trans- b Automotive  in- e Royal Statistical 
rt figures of dustries. Society. 
licences current Commerce {Board of Trade 
on a certain Reports. Journal, 
date. and 
Jou 
As a rough estimate it is assumed that the annual consumption 


of motor spirit for each vehicle is about 352 gallons in the United 
States and about 330 gallons in the United Kingdom. This estimate 
is not absolutely reliable, but gives us a guide as to the increased 
demand for motor spirit which is likely to be made owing to the 
increase in the number of motor vehicles licensed. 

A more reliable estimate can be arrived at from the results of 
running an ordinary commercial fleet of motor vehicles, which com- 
prises every type, from the 5-toa lorry to ordinary cars. By taking 
the results of each type and working out the averages, properly 
weighted, in order to arrive at the most accurate result, we find 
that the consumption of petrol for a ton-mile is about 0-09 gallon. 

It is interesting to compare this with the results obtained afloat, 
which give, according to data published in the Motor Ship, the 
consumption of fuel for each ton-mile as :— 


Boilers coal fired  0-0349 lbs. 
Boilers oil fired . .. 0-024 lbs. =0-0027 gallons 
Internal combustion engines . 00-0082 Ibs. =0-0009 gallons 


The increase in the aumbee of vessels using petroleum in one 
form or another as fuel is very great, the result of this being an 
increased demand for petroleum products, which in its turn stimu- 
lates production everywhere. 

So far motor spirit only has been dealt with as a fuel, but kerosene 
and fuel oil are also used for that purpose to a less extent. 

The imports of kerosene into the United Kingdom in 1913 were 
635,000 tons and they are now 719,000 tons, an increase of only 
about 13 per cent., which is much less than might be expected, 
taking into consideration the increase of population during that 
period. Of this total :— 


Comes from 
68 percent. .. .. America 
6 percent. .. Rumania 
3 percent. .. Russia 
20 percent. .. .. Home resources (mostly manufactured 


from Persian oil, imported either as 
crude or semi-refined) 
3 percent. .. Other sources 
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These figures are practically the same as before the war, with the 
exception that Rumania’s share was then 14 per cent. and the home 
production only a fraction of 1 per cent. 

Of this amount about 57,000 tons, or 8 per cent., is used for trans. 
port purposes ; 517,000 tons, or 72 per cent., for illuminating and 
heating; and the remaining 143,000 tons, or 20 per cent., for 
general industrial purposes. 

With regard to the use of fuel oil for transport purposes, very 
little has yet been done in this matter. Research is proceeding, 
but up to the present no really economical commerciel method of 
utilising fuel oil on the road has been evolved. 

The imports of fuel and gas oil amount to 1,800,000 tons, prac- 
tically the whole of which is used for either industrial purposes, for 
bunkers, or for gas making. 

As has already been pointed out, the importance of petroleum 
does not end with its use as fuel, and as the basis of nearly all 
lubricating oils is petroleum, the question of the sources of supply 
of lubricating oil cannot be separated from that of any other 
product of petroleum. In the figures already given for the import 
of petroleum lubricating oils have been included. 

It is estimated that last year (1922) the world’s consumption 
of Jubricating oils was about 3} million tons, but as many of these 
oils are compounded and not straight-run oils it is difficult to give 
any figure for the amount of petroleum products consumed thereby ; 
but it is known that this figure is very large. Worked out on the 
results of the running of a large fleet of commercial vehicles, on a 
total distance run of about 1} million miles, the consumption is 
approximately 0°006 gallon per ton-mile, in round figures. 

An oilfield is a wasting asset and its life is as strictly limited as 
the life of a coal mine or any other mine, and as at the same time 
the demand for petroleum becomes greater every day, it is no 
matter for surprise that the search for new sources of supply is 
very insistent. Certain of the oilfields in the United States which 
were among the first to be developed have already passed their 
zenith as producing fields, and are showing distinct signs of 
depletion. 

In the search for new areas, the two which hold out the greatest 
promise at present are the Southern and Central American area 
and the Iraq and Persian areas. 

In the four years since the war the output of Peru has increased 
from 300,000 to 700,000 tons, and that of Venezuela from 50,000 
to 350,000 tons, and a very considerable increase on these figures 
may be looked for in the future. It is known that there are areas 
in both these countries which are very promising, but which have 
not yet been developed. 
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It is reported that in Bolivia there are also promising signs of 
oil, but the country being covered by dense forests, the geological 
features are much hidden and it is very difficult to explore properly. 
It is also so far from the sea that its exploitation would be most 
expensive, and it is improbable that any serious attempt will be 
made to open it up until the more accessible fields have been 
thoroughly explored. 

Colombia is another very promising area which has yet to be 
developed. The quality of the oil is good, and again it is to a great 
extent the physical difficulties of the country which are holding up 
development of these possible fields of supply. 

The natural outlet for the oil from these areas is the American 
Continent and not Europe. The increase of demand in North 
America will be followed by an increasing demand in South America, 
and, as in all other fields which are within easy reach of densely 
populated industrial countries, the near-by market naturally 
absorbs the greater part of the production and only the surplus, 
if any, is available for more distant sale. 

In the African Continent the prospects of oil so far do not appear 
to be good. There is said to be a promising field in Angola, which 
is being developed by American interests, and there are signs of 
oil in other parts; but up to the present no indications are 
available from which to infer the presence of a large producing 
field. 

The Egyptian field has been disappointing to a certain extent, 
and it still remains to be proved whether it extends south into 
Abyssinia and the Soudan. 

In Asia lies the principal hope of an expansion interesting to the 
European market. 

In Persia the prospects of oil are extremely good. The proved 
fields are very prolific and there are encouraging signs of oil over 
large areas which have yet to be investigated. In fact, there is 
little doubt that in the near future Persia will be able to produce 
all the petroleum required by the United Kingdom. 


In Mesopotamia—or Iraq, as it is now officially named—there 
are indications of a very large field, but it will be some years before 
this can be proved and brought into production, and a large amount 
of capital would have to be provided and expended for the purpose. 
Pipe-lines and refineries capable of dealing with large quantities 
of oi] are not undertakings which can be installed at short notice. 
Distances look small on most maps of Iraq, but as a matter of 
fact it is a country larger than the whole of France, and to bring . 
the oil from the fields to the Mediterranean would require a pipe- 
line sufficiently long to go from Madrid to Paris, and the distance 
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from the present only proved field at Naft-Khana to the head of 
the Persian Gulf is as far as from Calais to Marseilles. 

The fields in the East Indian Archipelago remain fairly constant 
in production, but there has been a considerable increase in the 
last four years in the output of the field at Sarawak—namely, from 
71,000 tons to 406,000 tons. There is also a promising field in 
Sumatra, which is now in process of examination. 

In Europe the only field of any importance at present is the 
Rumanian. The effect of the war is still being felt and the pro. 
duction has not yet reached the level it attained before the war. 
In 1913 it amounted to 1,800,000 tons and in 1922 it was only 
1,300,000 tons; but, as already pointed out, we cannot expect 
to draw any considerable portion of our supplies from these fields, 
because the output is largely absorbed by the local markets before 
it can come to this country. 

The fact that at the present moment we are practically dependent 
on foreign countries for the supply of liquid fuel of all kinds renders 


it a most important question to find a substitute more under our § ; 


own control. 

Research is busy on the elucidation of this problem, but one is 
bound to say that, looking at the question as a whole, no satis. 
factory solution has yet been found. There are three lines of 
attack :— 


1. The modification of existing known light hydrocarbons fi 


other than petrol to suit the present internal combustion 
engine without submitting the latter to radical changes. 


As examples of this we may consider benzole, alcohol fi 


and various mixtures of these with each other or with 
other light hydrocarbons. 

2. The modification of existing engines to use liquid or other 
substances which are not at present employed as fuels 
for road and aerial transport. As an example of this 
we may take the utilisation of heavy hydrocarbons, such 
as ordinary fuel oil or of coal in a powdered form, or of 
both in combination. 

3. The discovery of some entirely new method of producing 
mechanical power. 


Of all these the most effective and promising substitute at the 
moment is benzole. It is largely employed on the road, and with 
suitably adjusted carburettors gives every satisfaction to its users. 
In fact, it is claimed that it is preferable to petrol for many purposes 
and gives greater efficiency. It is not proposed to discuss the 
advantages of benzole, either by itself or as a mixture with petrol 
or other hydrocarbons, because it cannot be adequately dealt with 
in a general review, but should be treated as a separate subject. 
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The fifty-fifty mixture is now a standardised commercial article 
and appears to give every satisfaction. 

Benzole is a product of coal and is obtained from coke ovens 
and gas plants, and it is estimated that, on an average, 2} gallons 
of benzole are obtained from each ton of coal. If we could get 
this average from all the coal retorted in this country it would go 
a very long way towards securing our position as regards motor 
fuel, but the production of benzole must always be limited by the 
demand for the other derivatives of distillation, chiefly coke. 

There is also the possibility of obtaining liquid fuel from the 
retorting of all coal used in this country. At present, although 
there are numerous retorts working, it does not seem as if the 
industry was yet out of the experimental stage in so far as the 
production of commercially utilisable motor fuel is concerned. 

Motor fuels, of whatever nature they may be, compete with 
each other on the basis of price and efficiency, and, given approxi- 
mately equal efficiency, it is the price which rules. The basis price 
is fixed by the price of petroleum liquid fuels of similar quality, and 
unless the undertaking can produce and market its fuel at a price 
equivalent to the basis price it has no chance of establishing itself 
on the market. The trouble in most cases is to dispose of the by- 
products, and it is this difficulty which causes the price to rise. 
Then again, the quality of the crude oil produced in the retorts 
is often such as to present great difficulties in the ultimate treat- 
ment; this again sends up the price, and until the processes are 
so developed that the refiners are supplied with a crude oil which 
is more or less consistent in composition this difficulty will remain 
a serious one. 

On the face of it the proposal that no coal should be used in its 
crude state is thoroughly sound, as much calorific value is now 
undoubtedly lost in the unscientific use of the fuel. The subject, 
however, does not appear as yet sufficiently explored to warrant 
compulsory powers being asked for, as has been suggested in 
various quarters. 

As another possible substitute for petroleum products we have 
alcohol, either alone or as a mixture with other volatile fuels. 
Here again research is busy, but so far, although laboratory results 
are hopeful, success on a large commercial scale has not yet been 
achieved. There is one well-known brand of an alcohol-benzole- 
petroleum mixture on the market. 

The raw materials for the manufacture of alcohol on a com- 
mercial scale exist within the Empire, and it depends upon the 
successful prosecution of present research whether it becomes a 
practical proposition or not. The chief difficulty, however, and 
one that has so far not been solved, is to find a sufficiency of suit- 
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able raw material within a given area to render commercial 
exploitation profitable. 

Then again, it is suggested that alternative fuels may be obtained 
by the hydrogenation of some of the heavier hydrocarbons, such 
as solid naphthaline ; but it is understood that, although used in 
Germany, such fuels are not likely to be used alone, but only as a 
mixture with other materials. 

In discussing the merits and demerits of various fuels we are 
apt to miss the importance of the general question. What we 
require is something which is readily portable and when subjected 
to a simple chemical process increases its bulk more or less rapidly 
or causes gas or vapour to increase its bulk. By this means we 
can at will transform the readily portable material into a means of 
producing mechanical power. So far the only range of substances 
which have been found to be commercially suitable for this purpose 
are the hydrocarbons. 

The hydrocarbons are used in either solid, liquid or gaseous 
forms and on combustion produce gas at a high temperature, 
occupying many times the volume of the original hydrocarbon. 
This phenomenon takes place with varying degrees of rapidity 
and is called by different names according to the speed with which 
the transformation takes place. The phenomenon is the same 
in the general scheme of its chemical changes, whether we burn 
coal to produce heat to raise steam or explode a petrol mixture 
inside a cylinder to drive a piston, or detonate a charge of gelignite 
to throw down a mass of rock in a quarry, or detonate a bomb 
dropped from an aeroplane to destroy half a city. The difference 
is only one of time. 

We possess in this country an enormous supply of the best type 
of solid hydrocarbon—namely, coal—but we do not possess the 
only natural liquid hydrocarbon at present known, which exists in 
large quantities—namely, petroleum. 

By the progress of engineering science we have produced an 
engine using liquid hydrocarbon, which is far more economical 
and efficient for certain purposes of transport than engines using 
solid hydrocarbons, and we have thereby made ourselves entirely 
dependent upon adequate supplies of petroleum being forth- 
coming. 

It is absolutely essential for the progress of our national life 
that under no circumstances should our transport in any of its 
numerous phases be interrupted. If this should occur, there is no 
need to picture what the result would be in peace, and in war it 
would mean immediate annihilation. 

We cannot stop the progress of science and it would be folly to 
hope or try to do so. We welcome the introduction of more and 
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more efficient methods of producing and employing mechanical 
power ; what we have to realise, however, is that we cannot sit 
down with equanimity and see the means of producing this 
mechanical power pass out of our control into the control of others. 
It would be like possessing the lower of two mills on a stream, 
where the man who holds the upper mill is at liberty to cut off 
the water supply from the lower whenever he wishes. 

At the present moment the position is that we are absolutely 
dependent on adequate supplies of petroleum. There is no 
prospect that these will not be forthcoming under normal cir- 
cumstances, but the control is not in our hands. The wells from 
which the petroleum comes lie for the most part in foreign 
countries, and in a very large measure the control of this supply 
is also in foreign hands. 

At the same time it is known that under certain conditions solid 
hydrocarbons, of which we possess an ample supply, can be broken 
up and will yield products which can be used in internal com- 
bustion engines, but so far this has not proved a commercial success. 
In view of the extreme importance of securing under all circum- 
stances the supply of adequate quantities of suitable liquid fuel for 
transport purposes a national policy is clearly indicated—namely, 
to consolidate such control as we possess over existing oilfields and 
to push forward research work to perfect the processes by which 
our ample store of solid hydrocarbons can be converted economically 
into the all-essential liquid form. If this can be accomplished, 
not only shall we secure an alternative source of supply of fuel 
for motor transport, but we shall effect very considerable economies 
in the use of our coal. 

If we look at the figures which were given at the opening of this 
paper we can form some sort of an idea of the importance of these 
possible economies. Further, not only shall we be able to utilise 
in a more economical manner fuel actually now burnt, but we shall 
be able to bring into use other forms of coal which are at present 
unusable. 

It must not be assumed that the development of this industry 
will destroy or even seriously injure the petroleum industry. The 
advent of electricity was said to be going to destroy the gas industry, 
but both now flourish side by side. Wireless telegraphy was said 
to be going to ruin all those who hold shares in the great cable 
companies ; it is found, however, that there is ample room in the 
world for both, and wireless has done more, for it has provided a 


means whereby we can, in case of necessity, secure the continuity 
of our communications free from all danger of interruption. 

In the same way the same results will be attained in the case of 
fuel. If we can develop the production of liquid fuel on com- 
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mercial lines from solid hydrocarbons we shall render the fuel 
position for our essential services safe in case of necessity and we 
shall not do any serious damage to the petroleum industry. There 
is ample room in the world for both industries, and it is for us as a 
nation vitally dependent on transport to bear in mind the immense 
importance of this question in its broad aspects, and by using 
every effort to extend our influence in the one industry and to 
develop the other to consolidate thereby our fuel resources and 
supplies for road transport. 
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Discussion ON Mr. E. H. Conntnanam-Cratia’s Paper: 


“Some Recent Researches Bearing Upon the Origin of 
Petroleum.” 


Mr. T. Sutton Bowman wrote :—Arising out of Mr. 
Cunningham-Craig’s paper, it will be recalled (see paper by Dr. 
Hume*) that in the Hurghada area, from which practically the 
whole of Egypt’s oil production is now coming, oil is found in three 
main zones :— 

(a) From horizons in the Gypsum series. 

(b) Associated with the unconformity at the base of the Miocene. 

(c) In Cretaceous sands below the unconformity. 

The oil from (c) is a heavy asphaltic oil, with sp. gr. over 0-9, 
whilst the oils from (a) and (6) are considerably lighter. The bulk 
of the production is from (c). 

The Cretaceous production is from sands interbedded with 
carbonaceous and micaceous shales. Carbonaceous shales of 
Cretaceous age are of widespread occurrence in Egypt, though no 
workable coal is known to exist despite exhaustive search. 

In borings at Gebel Tanka, in Sinai, oil in small quantities was 
found just above lignite seams, which in turn had gas below them. 
The age of these beds was definitely determined by fossil evidence 
as Cenomanian (see “ Geography and Geology of West Central 
Sinai,” by Dr. John Ball, pp. 204 et seq). 

Further down in the same bore, in Nubian Sandstone, thin coaly 
seams overlay traces of oil. 

At Abu Zenima, in Western Sinai, oil impregnations overlie a 
lignite vein in beds of Cenomanian age (see “ Preliminary General 
Report on the Occurrences of Petroleum in Western Sinai, by 
Hume, Madgwick, Moon and Sadek). 

The geological evidence seems, therefore, to be in favour of a 
vegetable origin for the Cretaceous oil. 

As regards the younger horizons, the succession at Hurghada, 
from the unconformity upwards, is as follows :— 

(a) A considerable thickness of marls containing Globigerinael. 
At the base of this division is a conglomerate in which, and 
in the associated limestones, oil is found. 

(6) A lagoonal series, consisting in the main of gypsum with 
shale and dolomitic limestone interbedded and occasional 


development of salt. Oil in comparatively small quantities 


* Journ. Inst. Petr. Techn., VI1., No. 29, p. 394, Dec. 1921. 
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is found at several horizons in the gypsum and its interbedded 
limestones. 

(c) Gypseous Shales, Grits, etc. to the surface. 

The Egyptian Government recently put down a deep bore in the 
Abu Shaar area, some ten miles to the N.W. of Hurghada. This 
bore encountered a considerable thickening of the lagoonal phase, 
a large mass of salt being pierced. The bore did not reach the 
Globigerina Marls (assuming them to be here present), but was 
still in younger beds at 3505 ft. Carbonaceous shales were encoun- 
tered at several points in this bore, this being the first known 
occurrence of such shales in Tertiary beds in Egypt. 


A second bore put down by the Government in the same areaf! 


passed through carbonaceous shales within a short distance of the 
ground surface. In neither bore was actual oil encountered. 

Diatoms were found by Mr. F. W. Moon in two bands in the 
first of these two bores, and he has subsequently found them in 
many other bores at widely separated points; but in every case 
in beds of Miocene, or younger age. 

Oil of Miocene age has, in the past, been produced in considerable 
quantity at Gemsah from a Gypsum-Limestone Salt series ; this 
oil is also of very light gravity. No geological evidence as to the 
probable origin of the oil is to be found by study of these bores. 

The suggestive points in connection with the possible origin of 
these Miocene oils (which are entirely different from the Cretaceous 
oils) are :— 

(a) The development of considerable thicknesses of marls with 
Globigerinae. (In places these marls contain also fish 
scales.) 

(6) The evidence recently obtained by Mr. Moon as to the wide- 
spread occurrence of Diatoms in the oil fields region. 

(c) The recent evidence of the Abu Shaar bores as to the existence 
of Carbonaceous shales in the younger beds. 

No definite conclusion seems possible on this evidence at the 

moment. 


Mr. F. W. Moon also wrote :—With regard to the paragraph 
beginning “ It would be interesting if some supporter of the animal 
theory would conduct . . . experiments, etc.,” assuming that 
some petroleums have originated during the processes of accumula- 
tion and decay, both of animal and vegetable matter, under ancient 
lagoonal and deltaic conditions, I have long thought that the time 
has come when a thoroughly equipped expedition to the many 
countries, tropical and semi-tropical, where large lagoons occur 
in which animal life abounds, where teeming millions annually live 
and die, and where vegetable matter grows and is deposited in 
great abundance, to study present-day lagoon conditions generally, 
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and to make collections, and analyses for hydro-carbon content, of 
lagoon waters, muds and deposits from various depths. 
Fresh—and salt-water lagoons, intermittent lagoons, large deltas, 
and even deposits from shallow seas, could all be included, and made 
the subject of real investigation, so that a thoroughly reliable report 
on the origin and occurrence of hydro-carbons could be placed in the 
hands of the Petroleum world, to clear up, if possible, our doubts 
about the mode of origin of petroleums which we now find in strata 


“I called “ lagoonal” or “ deltaic ” deposits. 


In reply, Mr. Cunningham-Craig wrote :—Mr. Moon’s idea 
is an excellent one; there is a great deal to be learnt by studying 
accumulations that are forming at the present day under lagoon 
conditions, either in fresh or salt water. However, much work of 
this kind has already been done, and oils in small quantities have 
been made from sludge accumulated in harbours and lagoons, but 
it is found that if the sludge be excavated to a depth of two or three 
feet the organic contents have decreased enormously. This applies 
not only to the animal matter, but often to vegetable matter ; the 
former almost completely disappears, and the latter also decomposes 
to some extent. Thus, in a thick deposit it is only the upper layers 
that are rich in organic matters, except, of course, where there is a 
quantity of heavy tropical timbers sunk and buried in the lagoon 


deposit. 
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The International Petroleum Exposition and Congress, 
Tulsa, Oklahoma, U.S.A., October 8th to 14th, 1923. 


By F. B. Puummer, M.Am.Inst.Min.Eng., M.Am.Assoc.Pet.Geol. 


A First impression of the International Petroleum Exposition “ 
Tulsa, Oklahoma, was that it was going to be an ordinary Oklaho 

Fair, but this unfavourable impression was soon dispelled as row 
after row of petroleum exhibits arranged in stalls along each side 
of roofed passageways came into view. The rows of booths wer 
laid out in parallel alignment completely covering two city blocks. 
Wandering among splendid examples of modern drilling equipment, 
latest types of engines, huge compressors, pumps, tanks, refinery 
equipment, and in fact representations of every branch of the 
petroleum industry, the premature conceptions of a country fair 
soon gave way to real satisfaction and admiration for a great 
exhibition. Most of the machinery was set up completely equipped 
and actually in operation exactly as if at work in the oil-fields. 


There was the opportunity to study all phases of oil-field, as well 
refining, operations in one condensed space. 

The first impressions that the exhibits were local and not represe 
tative of foreign workmanship or worthy of the name “ Inter 
national” persisted, however. It was not an international expe 
sition. All the displays were American, and by far the greatet 
number were furnished by Mid-Continent and Oklahoma companies 
and dealers. It would have been so much more instructive and 80 
much more complete if equipment of European and British manu- 
facture could have been added, with the new British inventions 
placed side by side with the American. The location of the 
Exposition so far inland, of course, hindered foreign participation, 
and it is to be hoped that at some time a similar exhibition may be 
held in London or New York, so that both great oil-producing 
nations can be fully represented.” Then and then only can it be 
really an international display. 

It would be impossible to describe all the exhibits at the Expo- 
sition without writing a treatise on the oil industry. Only two or 
three which received the most attention from visitors will be 
mentioned, and it is hoped that these descriptions may serve as 
examples in presenting some idea of the whole. 

Portable drilling rigs—Light portable drilling rigs, both of the 
rotary and standard types, are becoming more and more popular 
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drilling in fields where the oil strata are shallow. These machines 
also being adapted for geological exploration work in salt-dome 
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fields and other areas where the subsurface structure can be ascer- 
tained only by core drilling. Several types of light portable rigs 
were shown at the exposition, and it was demonstrated that, by 
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using a tractor driven by a gasoline or kerosene engine, and equipped 
with a special kind of clutch to drive a special light rotary rig, test 
holes could be drilled to one thousand feet or less for one dollar per 
foot. It was shown also that under favourable conditions even 
much deeper holes could be put down with this outfit and oil wells 
brought in much more cheaply than by the old methods. The rig, 
including a steel derrick, was so constructed that it could be readily 
transported by means of the same tractor engine to a new location 


Fic, 2. HEAVY DIAMOND CORE DRILL, FRONT VIEW. 


at minimum cost of time and expense. An illustration of one of 
these outfits is shown in Fig. 1. 

Diamond core drills. —One of the features of the exposition was a 
giant core drilling rig in operation. This devise was designed to 
bore an eight-inch hole for oil, set casing, and bring in oil wells to. 
depths of 3,000 feet in shorter drilling time than by the old methods. 
The process offered the great advantage also of taking a complete 
core all the way down. The new outfit appeared to many to be a 
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ral advance in drilling methods. Several technical men predicted 
that it would come into universal use in certain oil fields. Illustra- 
tions of the core drill are shown in Figs. 2 and 3. 

Geological exhibits ——The United States Geological Survey and 
Bureau of Mines exhibited interesting models of several American 
vil-fields and displayed a large number of new oil-field maps and 
sections. One exhibit that aroused a great deal of interest was a 


Fic. 3. DIAMOND CORE DRILL, SHOWING DRILL 
RETRACTED FROM HOLE, READY TO HOIST THE 
RODS. 


large circular cardboard disc, about three feet in diameter, marked 
off into sectors about one inch wide at the circumference of the 
circle. This disk was fastened so that its edge rotated beneath a 
high-power microscope. At the end of each segment were placed 
glass slides on each of which a group of foraminifera and other 
minute fossils actually collected from well cuttings was mounted 
carefully. Each group characterised some well-known geologic 
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horizon in the Mid-Continent oil-fields, and the slides were arranged! from 
in stratigraphic order. By rotating the disk one could bring thegnost not 
minute and little-known fossils of each successive horizon, or any Prir 
given horizon, beneath one’s view and study them by means of the Sangu 
microscope. It was explained that this scheme made it very easy 
to compare quickly an unknown microfauna, washed from a new 
sand sample obtained in drilling, with many different sets of known Sep 
characteristic micro-fossils, thus enabling the geologist to recognise Specis 
his unknown horizon more easily. 

It is apparent, from the large collections of foraminifera shown 
in the geological exhibits, that a great deal of research work is nowfti 
being done in the study of microscopic fossils by American petroleum furv 
geologists. i 

Refinery Exhibits —The refining side of the industry was well 
represented also. There were models of many different types of 
stills, including a complete Burton cracking installation, and a 
chemical laboratory where chemists were carrying on oil and gas}. . 
analytical work. There were also the latest types of gasoline J 
extraction plants for recovering gasoline from natural gas, huge 
compressors, and models of pumping stations and pipe-lines, as 
well as many different types of pumps in actual operation. 

Technical meetings —Each day during the Exposition there were 
technical meetings in which papers were delivered by experts, 
discussing various phases of the oil industry. Among the more 
noteworthy papers were the following :— 


Prospects of oil in Guatamala. By Senor Don Francisco 
Latour, Minister from Guatamala at Washington. 


Petroleum in Peru. By Senor Santiago F. Bedoya, Secretary 
of the Peruvian Embassy at Washington. 

Oil Industry and Petroleum Laws in Venezuela. By Senor 
Lucio Baldo, Representative of the Government of Venezuela to 
the Exposition. 

Oil in Ecuador. By Senor J. Cueva Garcia, Official Delegate 
from Ecuador. 

Nationalization of Petroleum in Rumania. By George Anag- 
nostache, Delegate from Rumania. 

China’s Interest in Oil. By T. O. Chu, Member of Geological 
Survey of China. 


The members of the Petroleum Division of the American Institute 
of Mining Engineers who were present at the Exposition, held an 
interesting meeting, at which all the chief processes for separating 
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i] from emulsions were discussed. The following papers were the 
ost noteworthy of those delivered :—- . 


Principles of Chemical Treatment of Cut Oils. By E. O. 
Sanguinet. 
Electrical Treatment of Cut Oils. By F. D. Mahone. 


Separation and Purifications of Liquids by Centrifugation with 
Special Reference to Petroleum. By A. F. Meston. 


Altogether the Exposition was extremely interesting and instruc- 
ive. In viewing the 175 or more exhibits one could have a complete 
rvey of the American oil industry within a comparatively short 
ime. Such an inspection would take a much longer time, and 
bably be much less thorough if conducted in any other manner 

an that made possible by the International Exposition and 

‘ongress. The only regret is that it could not have been truly 
hat which was indicated by its name, International. Especially 
it is a pity that exhibits illustrating British manufacture and 
invention could not have been included, and also that more members 
of the Institution of Petroleum Technologists could net have been 
present to have contributed to the meetings. 
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STUDENTS’ SECTION. 
LONDON BRANCH. 


THE inaugural meeting of the London Branch of the Students’ 
Section of the Institution was held at Aldine House, Bedford 
Street, London, W.C. 2, on Tuesday evening, October 23rd, 1923, 
and was attended by thirty-six Students and visitors. 


The President of the Institution (Mr. H. Barringer) opened the 
meeting, and said it gave him great pleasure to welcome the 
Students present, on behalf of the Council, and to wish them every 
success. He believed that the date would stand in the annals of 
the Institution as marking a new development. The Institution 
looked to its Students to carry on and advance its causes, and, 
although they must be independent and use their own resources, 
all must pull together for their mutual benefit. 

Mr. Arthur W. Eastlake (Vice-President) seconded the Pre. 
sident’s remarks, and said that the Section must row its own boat 
and make of itself a success. Knowing many of the Students as 
he did, he was sure this would be done. 

Mr. Ashley Carter (Member of Council) wished the Section 
prosperity and success. 

Mr. H. G. Austin (Chairman of the London Branch) then took 
the chair, and expressed indebtedness to the President, Members 
of Council, and the Secretary for their presence. He referred 
briefly to the formation of the Section and the arrangements which 
had been made for its meetings, and hoped that as the Section 
became more widely known, a larger number of members of the 
Institution would attend its meetings. He then called on Mr. 
F. R. 8. Henson to read his paper, an abstract of which follows :— 


THE USE OF THE HAND AUGER IN GEOLOGICAL 
MAPPING. 


By F. R. 8. Henson (Student Member). 


Geological Mapping.—In preparing a report, the geologist has 
two main tasks before him: First, to examine the strata and 
determine the nature of the rocks and their position with regard 
to each other; secondly, to unravel the structure—that is, the 


strata. 


478 
disposit 
distortic 
The 
a they me 
os steep lo 
The « 
causing 
these ot 
Junct 
strata a 
: topogra 
accurat 
The ; 
dip anc 
map, 
small, 
at eacl 
search 
a that ro 
The 
Rocks, 
the ty] 
of veg 
Whe 
and di 
| dips, a 
right 
disturt 
The 
and he 
siderat 
Dete 
put in 
with 
The 
struct 
thickn 
can b 


STUDENTS’ SECTION. 479 


disposition of the strata and the nature of the folding or other 
distortion of the beds. 

The strata may remain horizontal, as originally deposited, or 
they may be flexed or folded into anticlines and synclines. Complex 
folding on a smaller scale is frequently met with, giving rise to 
steep local dips, while faulting is a common occurrence. 

The continuity of the strata may be broken by local denudation, 
causing it to outcrop at the surface of the ground, and it is upon 
these outcrops that the geologist relies for his evidence. 


Junctions between the outcrop of one stratum and those of the 
strata above and below are followed and plotted in projection on a 
topographical map, and the boundary lines limiting these outcrops 
accurately fixed. 

The geologist first endeavours to form some idea of the general 
dip and strike of the rocks and, working systematically over his 
map, examins every exposure of rock, and every detail, however 
small, that may indicate to him the nature of the rock outcropping 
at each point, recording his observations on his map. In his 
search he must examine all excavations of any kind in the hope 
that rocks may be exposed beneath the soil. 


The soil and vegetation themselves will often yield evidence. 
Rocks, on disintegrating, may yield distinctive solids which indicate 
the type of rock beneath, and different soils favour different typee 
of vegetation. 


Wherever a good exposure of solid rock exists, both the amount 
and direction of its dip should be taken. Care is needed in taking 
dips, as no dip is a true dip unless it is measured in a direction at 
right angles to the strike, and because soil creep, etc., will often 
disturb strata outcropping at the surface. 


The geologist’s map should now be covered with information, 
and he should be thoroughly familiar with the area under con- 
sideration. He can now fill in the boundaries between successive 
strata. 


Determination of Structure—From the foregoing notes it may 
seem that the geologist has no idea of the structure until he has 
put in his boundaries, but the interpretation of structure is only a 
matter of clear thinking in terms of three dimensions, combined 
with experience. 

The recording of accurate dips, etc., will admit of treatment of 
structure on a mathematical basis. Given the dip of a bed, its 
thickness, and the slope of the ground, the breadth of its outcrop 
can be calculated. By mechanical means the structure may be 
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obtained by drawing a vertical section to scale, preferably in the 
direction of dip. The topographical profile may be drawn to 4 
vertical scale from the contours, and the position of junction lines 
taken from the map, the underground disposition of the strata 
being made to fit the position of the outcrops and other evidence, 

From a geological map, anyone familiar with map-reading 
should be able to decipher the structure of the area on common. 
sense theoretical principles—i.e., the intimate relations between 
structure, topography, and the course of outcrops. Of these, 
structure is the primary factor, while topography is developed 
later on and the nature of that development depends largely upon 
the pre-existing geological structure of the area, and upon theff, 
lithology of the rocks. The course of the junction lines is entirely 
dependent upon the first two factors of structure and topography. § 
Given two of these factors, we may deduce the third, but it is 
usually structure we are asked to find. 


Auger Drilling —The hand auger used by the author is a half. 
inch wood auger, with a thread turned on the stem to connect an 
adapter, which in turn screws on to a suitable length of gas piping. 
This piping is threaded at each end so that the upper end may be 
connected through a union to another length of pipe or to a T-piece, 
the auger being turned by a tommy bar through the T-piece. 
Two footprints, for making and breaking joints, a water bucket, 
and a long iron spike for smashing through gravel patches and 
other obstacles, complete the equipment. 

In operation the auger is forced into the ground by turning the 
tommy bar, weight being brought to bear upon the latter, and at 
every few turns the bit is jerked upwards to prevent it penetrating 
too deep. After about every half-a-dozen turns the bit is removed 
from the hole, and a good core of the material penetrated will be 
found in the channels of the bit. While drilling, the hole should 
be kept full of water in order to lighten the work of turning the 
auger and to ensure a good core being obtained. With such an 
auger it is possible to drill a hole to a depth of 15 feet or more in 
soft rocks. The use of the auger has two main purposes :— 


1. As a means of bringing up samples of the undisturbed beds 
beneath the surface. 


2. As a means for stratum contouring and for examining 
minor structural features. 


Stratum contours are merely strike lines plotted at regular 
vertical intervals, and to prepare these we must find the height 
above Ordnance Datum of our junction at a number of chosen 
points. To contour at regular intervals, we may interpolate 
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Assuming that we wish to determine the outcrop of a junction 
[between a clay on top and a sand below, giving a topography 

from which it is very difficult to find the boundary by sight. A 
hole is drilled straight past the junction, into the sand beneath, 
Band a characteristic horizon selected as a key for the registration of 
depth. The boundary is run in roughly by sight, and sites for 
‘Bholes selected at distances of from 50 to 200 yards along the 
boundary and some 5 feet vertical above it, alternate holes being 
staggered by carrying them 50 yards back. The position of each 
hole is marked, and the level of the top of the hole determined. 
“= The rest of the work may now be done in the drawing office. It 
~ fis easy to interpolate between the stratum levels obtained with 
the auger, and the junction plane may be contoured in 5 feet 
vertical intervals and the boundary plotted in. 

By this means it is possible to draw rough conclusions as to 
minor folding, etc., in a series of beds, even though these folds may 
-Bbe concealed hundreds of feet below the ground. This is done by 
augering along a number of successive boundaries and detecting 


lece, Bminor folding, etc., immediately above each junction. These 


‘Bbeing established, it is probable that the folds will be present in 


The paper concluded with a short description of the use of the 
hand auger in Texas and Trinidad, and was illustrated throughout 
with a large number of excellent lantern slides. 

Mr. H. G. Austin said he thought that all present would agree 
that the paper had been of great interest, and that the slides had 


Mr. A. Nutsford asked to what type of rocks the hand auger 
was most adapted, or was it only suitable for junctions between 
soft rocks. 

Mr. C. A. Sansom asked how auger holes could be spaced along 


the surface material and reach the junction. 

Mr. A. B. Miskin asked if the author could suggest a method 
of getting through gravel pockets, which in his experience has 
aused the discontinuance of work in many cases. 

Mr. A. Nutsford suggested that the use of water in the hole 
when drilling caused the side of the hole to fall in, and that better 
cores could be obtained with a dry hole. 
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Mr. A. L. Wilson said that when drilling through sand int 
clay, with a wet hole, the sand was likely to fall in and contaminat 
the clay, giving the impression that one was again drilling into sand, 

Mr. A. G. G. Hanks said that when drilling through a sand and 
clay junction it was possible to feel the approach of the junction 
by the grating of the bit on the sand. 


Mr. H. G. Austin asked what instrument was used for fishing 
if the auger became broken. 

Mr. Henson, in reply, said that the ordinary wood auger coulj 
be used to a certain point, but the type used in Texas was mon 
suitable for the harder rocks. The selection of sites for holes ona 
steep slope did offer difficulties, but it was unusual to find a slope 
wholly composed of clay, which generally appeared only as a veneer 
at the top. With regard to gravel pockets, it was possible to 
drill through these by substituting an iron spike for the auger. 

Judging junction by feel was only a rough guide, and for greater 
accuracy the core must be examined for the presence of glauconite, 
etc. In the event of a bit being lost in the hole, a brass socket 
was lowered over the broken thread, and a thread cut in the socket, 


thus securing the bit. 
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Compiled by S. Bowman, A.L.C., P. Dvorxowrrz, Pu.D., H. 
ALC. 


GENERAL. 


Tue Composition oF PARAFFIN Wax. Part 3.—F. Francis, G. M. Watkins 


& R. W. Wallington. J. Chem. Soc., 1922, 2804-10. 

In part 2 (J. Chem. Soc., 1922, 1529-35) the authors described the 
isolation by means of repeated fractionation under reduced pressure, of 
seven fractions of constant boiling point, constituting 80% of the wax 
under examination. 

The constants of these fractions were as follows :— 

Fraction. B. Pt.0.05mm. D 100/4, M.P. Mol. Wt. 


B 150°-151° 7453 44-9° 325 
Cc 160- 8°-161-3° * 7501 51°9° 332 
D 169°—170° * 7523 53° 2° 358 
E 180°-182° * 7555 57°3° 394 
F 190° 5-191° * 7596 60-9° 419 
G 196°-198° +7630 63° 3° 449 
H 217°-219° - 7678 66-6° 434 


In the present paper an attempt is made to prove that these fractions 
are pure hydrocarbons, and while this is not conclusive strong evidence 
is advanced to show that they are not mixtures. Each of these fractions 
are oxidised at 100° C. with air in the manner described in Part I. 
(J. Soc. Chem. 1922, 496), and although turpentine was employed 
this was found to be unnecessary, as the effect of prolonged heating 
during fractionation was to considerably diminish the latent period of 
oxidation. 

Separation of the various products of oxidation was carried out by 
treating the alcoholic solution with potash, extracting unoxidised ma- 
terial with petroleum ether, and liberating the acids from their salts. 

The percentage yield, M.P., and acid value of the products obtained 
from each of the seven fractions is given, and the fact that the physical 
constants of the unoxidised material were identical with the original 
fraction in all seven cases is regarded as more than coincidence, and is 
strong indication that each of these fractions was a pure hydrocarbon. 

8. B. 


Expiosions tn Ligurp Arr Rectirication Prant.—E. Fyleman. J. Soc. 


Chem. Ind. 42, 4, 57-39. 


The paper describes experiments made to ascertain the cause of often 
violent explosions which occur in liquid air rectification plants during 
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the manufacture of oxygen and nitrogen. Although these have generally 
been attributed to the presence of acetylene, and in fact solid acetylene 
does explode when stirred with liquid oxygen in a copper vessel, elaborate 
purification of the ingoing air from this gas has not eliminated the possi. 
bility of these explosions. In his preliminary experiments the author 
confirmed the fact that commercial oxygen as well as liquid oxygen and 
liquid air, contain small amounts of organic matter, by passing purified 
air first through soda lime and then over red-hot copper oxide, and 
finally through baryta solution. This is shown to be due to the slight 
vapour pressure of the lubricating oil used in the compressor. Various 
experimental conditions were produced in order to test the effect of the 
presence of this organic matter, and also that of ozone and superheating 
of the liquid gases, but without result. 

Reverting to the idea of acetylene the author found that when oxygen 
was passed through heated compressor lubricating oil, and the exit gases 
passed through asbestos wool, soda lime, and a 5% ammoniacal solution 
of silver nitrate, respectively, the latter solution began to be reduced 
when the temperature of the oil reached 240°C. At 315° C. explosions 
took place, and a gas resembling acetylene was evolved forming a yellow 
silver salt, which on washing and drying, detonated violently on being 
gently stirred. 

The above experiment is considered dangerous and demands extreme 
caution. Using air instead of oxygen a temperature of 440°C. was 
reached without any explosion, although the oil itself began to distil 
over with decomposition. If, however, the air be used at a pressure 
of 30 atmospheres acetylene is formed at a temperature of 350°C. The 
chemical nature of the oil appears to be immaterial, ordinary paraffin 
wax and olive oil giving the same results at only slightly different tempera- 
tures. These results show how acetylene gets into the plant, and the 
obvious necessity of keeping all the lubricated parts of the compressor 
cool. By taking such precautions all tendency to explosions can be 
avoided. 8. B. 


THERMAL DECOMPOSITION OF PETROLEUM RESIDUES AT REDUCED PRESSURE. 


—J. Reilly and E. W. Blair. J. Soc. Chem. Ind. 41, 302-31 (1922). 


American petroleum residue, obtained by distilling crude oil at low 
pressures with superheated steam, has been fractionally distilled in 
glass and copper retorts. The residue contained C. 87%, 1-13% had a 
flash point of 238° and a density of -883. The unsaturation value was 
equivalent to 85 mg. of Br, per grm. of petroleum. The distillations 
were carried out under pressures ranging from 1 atm. to 1 mm. As the 
pressure was reduced there was a decrease in the oil volatile in steam, 
and in the degree of unsaturation of the distillate as a whole. A partial 
separation of the saturated and unsaturated portions of the distillate 
can be effected by steam distillation. T.A.8. 


DIMETHYLCYCLOHEXANES.—G. Chavanne and P. Becker. Bull. Soc. Chim. 


Belg. 81, 95-98 (1922). 


When xylenes are reduced in the presence of Ni or Pt. catalysts, 
products of different physical constants are obtained. It is stated that 
the substances derived from m- and p-xylene in the presence of Pt. 
are mixtures and the purity of the 9-xylene reduction product is doubtful. 
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The product obtained from o-xylene in the presence of Pt. is different 
from that obtained in the presence of Ni. Cis and trans-stereoisomerism 
is the suggested explanation. T. A. 8. 


Gum-Forminc Constrrvents ry Gasotine.—N. A. C. Smith and M. B. 


Cooke. Amer. Bur. of Mines Rept., No. 2394 (1922). 

Little is known of the nature, origin, and formation of the gumming 
substances deposited when certain gasolines are evaporated. During 
the war it was specified that aviation gasoline should be free from these 
substances as determined by the Cu-dish test. Examination of the 
850 samples of gasoline collected for the Bureau's gasoline survey of 1919, 
showed that the Cu-dish test was incompletely standardised and that 
many factors contributed to the unsatisfactory results obtained. In one 
case the gumming residue obtained in the dish was light in colour, but 
in every other case the residue was jet black. As this might be due to 
Cu 8 glass dishes were substituted in some of the preliminary tests. A 
sample of gasoline which gave 0-18 gr. of residue when heated in a Cu- 
dish gave 0-011 gr. when evaporated rapidly from a pyrex glass beaker, but 
0-1 when evaporated slowly from glass. Asample heated in a current of air 
in an Erlenmeyer flask fitted with a reflux condenser for several days gave 
4 gr. of gum. The presence of water in a sample treated similarly caused 
gum to deposit during the heating, but the quantity of gum was no 
greater. By bubbling hydrogen through a sample only 0-1 as much as 
gum was obtained as was produced by bubbling air. No direct connection 
appeared to exist between gum formation and the unsaturated hydro- 
carbon content of the gasoline as determined by absorbing the unsaturated 
hydrocarbons in sulphuric acid. A gasoline containing 18% of unsatur- 
ated hydrocarbons was heated for 100 hours in the presence of water and 
abundance of air. After steam distillation of the volatile hydrocarbons 
the gum was determined. After several repetitions of this process the 
total gum obtained from 100 c.c. of gasoline was 7 grms. The recovered 
gasoline still contained 17% of unsaturated hydrocarbons. Two 
methods to replace the Cu-dish test were developed but were considered 
too involved for general use These depended upon steam and vacuum 
distillation of the gasoline. The method finally adopted was as follows : 
20 c.c.m. of gasoline are evaporated from a 30 c.c.m. glass evaporating 
dish by heating for 4 hrs. on an actively boiling water bath. The residue 
is dried for 24 hrs. at 105°C. The gum is soluble in acetone when 
freshly formed, but becomes partly insoluble on prolonged heating. 
Formaldehyde-phenol condensation products are suggested by this 
behaviour, and also by the ultimate analysis of the gum. Tests for 
aldehydes in gasoline were obtained by the ammoniacal silver nitrate 
and the Hehner methods; but as only negative tests for phenol were 
obtained the possibility of phenolformaldehyde condensation products 
was dismissed. Aldehydes alone gave similar resins when evaporated 
alone, or in solution in gasolines in the presence of a trace of sulphuric 
acid. Treatment of aqueous extracts of cracked gasolines with bisulphite 
gave crystals which, on microscopic examination, were found to bear 
resemblance to those obtained from valeraldehyde. The gum-number 
of a gasoline can be reduced by washing with water. The formation of 
aldehydes by oxidation of the unsaturated hydrocarbons is considered a 
probable explanation of the presence of gumming substances in gasoline. 
Long-time storage tests on a number of gasolines are in progress. Tests 
will be made every 60 days, and the influence of air, water and iron 


(cylinders) are being considered. T. A. S. 
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ALCOHOL FROM TRENT AMALGAMS.—Chemical Age, Vol. VIII. No. 186, 1-2, 


Coke-oven gas, containing 3% of ethylene, treated at Skinningrove 
for the recovery of alcohol yielded over 1} gals. of aleohol per ton of coal, 
The question of the recovery of alcohol from the gases produced by the 
distillation of the Trent coal-oil amalgams has received attention in 
America by J. D. Davis, and gas very rich in ethylene has been obtained 
by feeding the amalgam into retorts kept at suitable temperatures. At 
500° C. a gas containing 17% of ethylene was obtained, whilst at 400° (, 
the yield of ethylene was 23-4%. From this gas it should be possible 
to recover 30-32 gals. of alcohol per ton of amalgam distilled. The loss 
of calorific power of the Trent gas due to the removal of the ethylene is 
approximately 15%. T. A. 8. 


CHLoRINATING Pararrin Hyprocarsons.—G. T. Koch, Assr. to Ohio 


Fuel Supply Co. 


Liquid hydrocarbons of the paraffin series react with chlorine gas 
under the influence of actinic rays, and in the presence of an absorbent 
such as silica gel, activated carbon, or finely-divided pumice. By 
passing the hydrocarbon and chlorine through successive quantities of 
the absorbent the reaction can be made to proceed more quickly and 
smoothly, and the resulting production of chlorohydrocarbons can be 
made more definite in character and amount. The reaction can also 
be hastened and improved by impregnating the finely-divided absorbent 
with metals or metallic compounds. T. A. 8. 


Tue Genesis or Perroteums.—H. Hofer. Pet. Times 8, 204-827. 


It is suggested that mineral oils be classified as: (1) methane oils ; 
(2) naphthene oils, and (3) naphthene-methane oils. The first class 
would be those containing not less than 60% of methane or paraffin 
hydrocarbons, the second a similar percentage of naphthene or asphaltic 
oils, and the third approximately equal quantities of the first two. A 
fourth group has been proposed for those oils containing a large proportion 
of hydrocarbons other than those of the methane or naphthene series. 
In the United States oils are generally classified as those with a paraffin 
or asphaltic base, the latter being characterised by the deeper colour. 
From a careful study of analyses of European and Asiatic oils Hofer has 
concluded that oils with an asphaltic base, e.g., the Baku oils, belong to a 
younger geological formation, and that in the Carpathians at any rate, 
the older the formation from which the oil is derived, and the greater the 
tectonic movements, the higher is the quality of the oil. The age limit 
of the naphthene oils is not greater than rocks subsequent to the Paleozoic 
age. Oils obtained from older strata are either of mixed type, or have 
a paraffin base. In America asphaltic base oils are found in California 
in Tertiary formations, in Texas and Louisiana in the Upper Chalk. The 
Lower Carbonaceous in Pennsylvania and West Virginia yields methane 
base oils, and in the Ohio for mid-continent fields mixed oils are obtained 
from the Upper Carbonaceous. Paraffin base oils are obtained from 
strata which have been subjected to considerable earth movement, and 
in which metamorphism has more or less occurred. In the Mid-Continent 
and Ohio fields faulting and metamorphism is much less than in the 
Pennsylvania field. From these facts Hofer concludes that the naphthene 
oils are younger than the methane oils, and the mixed oils lie chronologi- 
cally between the two and that geotectonic conditions are largely respon- 
sible for the quality of the oil. The evidence seems to show that, assum- 
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ing oils to have originated from altered organic matter such as fats, fatty 
acids, etc., methane oils are modifications of naphthene oils. Hofer 
terms this change ‘ methanisierung,’ and it is obviously not complete 
in the case of mixed oils. The history of the oils seems to be: (1) Action 
of enzymes and bacteria on the mother material ; (2) the naphthene oils ; 
(3) tectonic conditions resulting in the formation of methane oils. In 
cases where there has been more active faulting and metamorphism the 
methane oil has been converted into natural gas. In Burma, Java and 
the East Indies the oil found in younger rocks may contain as much as 
40-50% of methane oil. This indicates more earth movement than in 
the Californian fields. T. A. 8. 


Tae Hian-TEMPERATURE TREATMENT OF HYDROCARBONS AND PHENOLS.— 
W. Allner. Petroleum, 1922, 18, 1337-1350. 


I. Roumanian petroleum pitch was distilled in gas works retorts to 
prepare electrode coke. The coke did not adhere to the walls of the 
retort when the temperature was not lower than 1000°C. Excessive 
cracking and choking of the pipes with carbon took place when steam 
was not used to facilitate the process. With steam distillation the yield 
of petroleum coke was 15-9%, and the optimum temperature 1100° C. 
The ash content of the coke was 15%. The heavy hydrocarbon content 
of the gas given off is greatest immediately after charging, and at the 
lowest working temperature of 1065°C. The hydrocarbon content of 
the gases when steam was used was, at its maximum, 38-8%. The gas, 
mixed with the gas from coal-fed retorts, considerably raised the heat value 
of the mixture. The oils condensed from the gas from retorts without 
steam, when fractionated, underwent cracking decomposition at 250° C. 
The oils from steam distillation distilled well, giving a yield of 77% up 
to 370°C. By filtration of the original residues the ash content of the 
coke was reduced to 0-25%. The hydrocarbons were removed from the gas 
by scrubbing with a petroloum distillate of 0-927-30 sp. gr. The produc- 
tion of hydrocarbons is greatest about half-an-hour after charging. In 
total, about 70 g. per cb. m. of light oils were recoverable from the gases, 
or 2} to 3% on the petroleum pitch employed. The production of elec- 
trode coke is only economically feasible when the gases and light hydro- 
carbons are also utilised. The process cannot be economically worked 
in fire-clay retorts, H. M. 


Tae HicuH-TemMPEeRATURE TREATMENT OF HyDROCARBONS AND PHENOLS.— 
W. Allner. Petroleum, 1922, 18, 1369-1378. 


II. Experiments were made on the cracking of petroleum oils in gas 
retorts, with a view to the production of fuel for internal-combustion 
engines. The oil was blown into the retort by a Kérting injector along 
with steam. The gases were washed with a petroleum distillate of 
0-881 sp. gr. At a temperature of 1250° C. the gases produced contained 
30-6% of hydrocarbons, 30-2% of methane, and had a gross heat value 
of 9875 cal. per cb. m. The total products from 100 kgr. of petroleum 

oil were 28-4 cb. m. of gas, 12-5 kgr. of thick tar from the receiver, 59-2 

kgr. of tar from the pipes, of which 35-2 kgr. were a petroleum fraction 

distilling up to 300° C., and 2-1 kgr. of light oil recovered by scrubbing. 

Gas tar oil was sprayed into a retort half-filled with coke, with a view to 

obtaining light motor oils. The resultant gas contained 8.8% of hydro- 
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carbons, 35-4% of hydrogen and 31-6% of nitrogen, and had a gross Some N 


heat value of 5700 cal. per cb. m. The gases were scrubbed with oil, = 
a and 100 kgr. of tar gave 21-4 cb. m. of gases, 17-8 kgr. of tar, and 2-5 ker, ‘ 
Lal of oils obtained by scrubbing. An analysis of the recovered light oils we 
- from petroleum pitch distillation showed the presence of benzene, xylo| ste 
- and naphthalene, formed by the heat treatment from aliphatic com. an 
se pounds. The light oils had a composition as follows: paraffins, 12-t% ; oul 
olefines, 51-0% ; and aromatic hydrocarbons, 36-5%. Light oils from the 

the petroleum cracking process contained benzene and toluene, but no of 
naphthalene. They contained paraffins, 6-2%, olefines, 35-6%; and dis 
aromatic hydrocarbons, 54-2%. In the light oils from the cracking of cal 
tar, benzene, toluene, the three xylols and small quantities of naphthalene wi 
were found. Their analysis showed paraffins, 5-3% ; olefines, 21-0°% ; col 
and aromatic hydrocarbons, 73-5%. Experiments were made in an ex 
electric tube furnace, and the optimum temperature for the treatment ha 
of tar oil was found to be between 550° C. and 600° C. H. M. an 
an 

of 

Tue SiontFicance oF Surrace Tension In Gurwitsch. 
Petroleum, 1922, 18, 1269-1278. Tue } 
Ceo 
The surface tension of a liquid in air or another immiscible liquid is 

determined by measurement of the size of the drop. If a liquid issues | 
in drops from a capillary having a radius of opening r, 0 being the surface “ 

tension in air, the drop will cling to the capillary with a force = 2 2 roa, > 
a and will only be detached when its weight p exceeds this value. In = 
: estimating the surface tension in water the difference of the weight of al 
the drop against water is taken as p. Dropping must take place slowly, . 


and the drop should not adhere to the glass section of the capillary. 
The drops of an emulsion tend to unite by virtue of the surface tension Pp 
of the liquids in contact. If a solid substance is in solution in one liquid 
the surface tension is decreased and demulsification hindered. The 
asphaltic substances in crude petroleum give consistence to the film 

which separates the drops of the liquid, and tend to concentrate in that he 
film. A 1% solution of resinous substances in various media, as spindle 
oil and paraffin oil, gives films of different resisting powers, corresponding 


to the lowering of the surface tension of the solvent. A film may be . 
formed by the presence of petroleum soaps. Emulsions of honey-comb li 
structure are persistent. The Bibi-Eybat emulsions are formed by 

petroleum soaps, and are resolved by the addition of 4% of naphthenic sas 
acids. Surface tension affects the formation of emulsions in which solid a 


substances, such as fine sand and mud, are present. Very persistent 
emulsions, not resolved by naphthenic acids, are thus formed. Soap 
emulsions may be formed by the alkali washing of petroleum distillates, 
their persistency varying with the nature of the solvent. Sulphonic 
acids greatly lower the surface tension, and lead to the formation of 
persistent emulsions. The formation of emulsions from alkali washes 
depends upon the temperature of the operation and the concentration 
of the alkali. The addition of alcohol diminishes the tendency of alkali 
to form emulsions. The fitness of an oil for turbine lubrication may 
be judged by the determination of its surface tension, as also the fitness 
of an oil for the lubrication of the cold-running parts of marine engines, 
for which emulsifying properties are an advantage, and of steam cylinder c 
oils and cutting oils, ete. H. M. 8 
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—E. Pyhalé. Chem. Zeit., 1922, 46, 953. 


The tarry constituents of the kerosene acid sludge from Baku petroleum 
were precipitated by water and, after standing, distilled with superheated 
steam. The distillate contained benzene, toluene, hydrocarbons with 
an odour of terpenes and naphthenic acids. It was shaken up with 
sulphuric acid and neutralised with strong solution of caustic soda, 
the temperature rising and gases being given off, and small quantities 
of oil and water distilling over. The gases contained ammonia. The 
distillate was a pale yellow oil, and on fractionating the greater part 
came over between 75° and 80°C. All the fractions gave precipitates 
with platinum chloride, soluble in chloroform, and of brown, red or violet 
colour. The presence of amines was indicated, evidently not pre- 
existent in the crude oil, but formed during its treatment. These may 
have been formed from amides of the organic acids contained in petroleum, 
and the amides may have been formed by the reaction of organic acids 
and ammonia, as salts of ammonia are sometimes present in the strata 
of the oil fields. H. M. 


MECHANISM OF THERMAL DECOMPOSITION OF THE PENTANES.—G. 
Colingaert. J. Amer. Chem. Soc. 45, 130-135. 


The object of this investigation was the possible utilisation of the 
lower boiling fractions occurring in petroleum by means of subjecting 
n. and iso-pentane to a decomposing temperature and subsequent treat- 
ment of the unsaturated hydrocarbons formed to produce acids and 
alcohols of higher commercial value. In carrying out his experiments 
the author realised that the products of such decomposition are generally 
the final result of successive reactions all tending to an increase in the 
percentage of H formed. In order then to limit the reaction to a primary 
decomposition the lowest temperature and rate of flow was employed 
that would ensure a reasonable rate of reaction. 

Normal and iso-pentane were each passed through a combustion tube 
heated to 600° C. at a rate of gram mol. per hour. In this manner 
30% of the pentane was decomposed. The total yield of unsaturated 
hydrocarbons was determined by absorption of the products in bromine 
water, and the isolation of the constituents by fractionation and crystal- 
lisation of their brom-derivatives. 

The saturated gases passing through the bromine were condensed by 
means of liquid air, fractionated and the fractions analysed by explosion 
with oxygen. In the case of normal pentane 44% of unsaturated, and 
56% of saturated hydrocarbons were produced, comprising :— 


% Saturated. °% Unsaturated. 
H, 5 
CH, 12 
C,H, 26 C,H, 10 
C,H, 10 C,H, 24 


These results correspond to a break in the molecule at the central 
carbon atom, giving an ethyl and a propyl group, one of which is then 
saturated at the expense of the other giving: (a) ethane and propylene, 
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and (b) ethylene and propane. 55% follows reaction (a), and 25% 
follows (6), the remaining 20% consisting of methyl and butyl! groups, 
giving methane and butylene. 

With iso-pentane 40% unsaturated hydrocarbons were produced :— 


% Saturated. % Unsaturated. 
CH, 30 n.C,H, 20 
C,H, 24 Cy Hi 
C, Hy, 1 He 1 


In this case the molecule breaks on one side or the other of the tertiary 
carbon atom, giving in the first reaction a methane and iso-butane group, 
and in the second an ethyl and iso-propyl group, these reactions consti- 
tuting 90% of decomposition. Although n-pentane, on decomposition, 
gives n- propyi and ethyl groups, and iso-pentane gives iso-propyl and 
ethyl groups in the first case these groups form a saturated and 
unsaturated hydrocarbon whereas in the second an unsaturated product 
only is formed. . As higher temperature would lead to the formation of 
hydrocarbons containing fewer carbon atoms the yields are not considered 
sufficient to be of practical importance for the preparation of synthetic 
organic compounds, 8. B. 


APPLICATION OF CRACKING System TO Grosny PETROLEUM.—Journal Grosny 


Petroleum Industry, 1922, Nov. 7-9, p. 5. 


Generally, from Grosny petroleum the following products are produced : 
6-8% motor spirit, 8-10% lamp oil, 0-5 heavy oil, and about 75%, 
residue. The residue represents a liquid, little mobile even in summer 
time, and which is solid at ordinary temperature. Thus it is difficult to 
use it as fuel in the winter. The problem, therefore, is to turn the 
residue into a more mobile liquid. 

Attempts have been made to adopt cracking processes, but in view of 
the formation of unsaturated hydrocarbons and gases, the application of 
the cracking system was found to be impracticable. 

It may be possible to apply the cracking system if measures were taken 
simultaneously to polymerige the unsaturated hydrocarbons formed. 

P. D. 


ProsPectivE Perroteum Export ror 1923. 


In view of the interest of a great many of the English shareholders in 
Russian Petroleum, the following data is given :— 


Products for Export : 

(1) Motor Spirit, maximum 2} million poods (about 15 million gallons) 
at £17 sterling per ton, f.o.b. Novorossisk. 

(2) Kerosene. On the Ist October, 1922, the stock was 27 million 
poods. The expected production represents 33-6 million poods. The 
total consumption for Russia does not exceed 21 million poods. It is 
expected that there will be for export, not including the Near East and 
Egypt, 10 million poods, at £3 5s. per ton, f.o.b. Batoum. 

(3) Lubricating Oils. The stock of lst Octuber, 1922, was 13 million 
poods. The expected production is 10-3 million poods. The interior 
consumption does not exceed three millions poods per annum ; and it is 
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expected to release for foreign countries five million poods at 1 rouble, 
75 k. per pood, f.o.b. Batoum. 


(4) Solar Oil. 1-2 million poods per 70k. per pood, f.o.b. Batoum. 
(5) Crude Oil. . 1-5 million poods of paraffinous Grosny Crude at 42 k. 
(6) Spindle Oil. Half-million poods at 1 rouble, 50 kopecks. 

(7) Cylinder Oil. 300,000 poods at 2 roubles. 


Thus the total quantity of various petroleum products expected to be 
exported to Europe in the course of the coming year is 21 million poods. 
And deducting the freight from Baku to Batoum, and from Grosny to 
Novorossisk, the net sum realised is expected to be about 18 millions 
gold roubles. 

In order to carry out the proposed export trade the Russian Govern- 
ment is considering a project of entering with a Dutch trading firm, called 
the International Oil Co-operation, which has already made arrangements 
for distributing petroleum products in Germany, France, Belgium, and 
Holland. By this agreement a minimum quantity at a minimum price 
is guaranteed. The surplus profits will be divided between the Govern- 
ment and that firm. P. D. 


Yearty Review or Grosny Petrroteum InpusTrY FROM OcToBER, 1921, 
To 1922. 


The total quantity of crude oil produced in the Grosny district was 
87,652,881 poods, which were produced ; from the old Grosny fields, 
45,517,649, from the new Grosny fields, 41,956,031; and from the 
Voznesensk fields, 179,201 poods. 

The above quantity was produced : 


By baling, 41,718,152 poods. 
By spouters, 44,720,325 poods. 


Collected from lakes, 1,213,804 poods. 
The quantity of the crude oil received was : 


Paraffinoid .. oe .. 35,251,359 poods. 
Slightly paraffinoid «. 24,859,214 ,, 
Non-paraffinoid .. 27,542,308 _,, 


On the average in the course of a year, there were 148 baling wells and 
11 spouters. Of the quantity of crude produced 10-6% has been used for 
fuel. 

The above data with regard to the ratio of crude produced by spouters 
to the production by balers, throws a light on the precarious position of 
the Grosny oil fields at the present moment. 

In accordance with a statement published in the Grosny Journal, 
nearly 45% of the total production in Grosny is produced by two spouters, 
No. 54 on a plot 147 in the old region, and by No. 2 on a plot 49 in the 
new region. 

In the first, on the 5th December, water appeared to the extent of 
15%, and on the 10th of the same month, 20%. Then the daily produc- 
tion which had been 50,000 poods, fell to 20,000 poods. 

The total number of workmen employed in the Grosny district Industry 
is about 10,000, not including the administration and technical staff. 
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A very interesting table is given, comparing the wages paid pre-war 
to those paid last year :— 


1913-1914 1921-1922 

Qualification. per month per month 

Labourer 24 roubles 5 r. 67 k. 
Stoker .. 35s 7r. 68k. 
Joiner .. 40 8r. 44k. 
lst class fitter .. 48, 10 r. 54k. 
Ist blacksmith .. CT 10 r. 54k. 


The above table shows that, at present, the workman in the best paid 
industry of the Soviet government receive wages equivalent to only 
16-20% of their pre-war wages. Owing to this nearly 80% of the working 
population do not receive sufficient wages to provide even their minimum 
requirements, D. 


Tue Miscrsruiry or Hyprocarsons AND Liquip Droxipe.— 


F. Fontein. Z. angew. Chem., 1923, 36, 4-6. 


The author refers to the paper by E. Zerner, H. Weiss, and H. Opalski 
(cf. J., 1922, 8, 546), saying that in relying on the synthetic method the 
authors named underestimate the danger of error, owing to the presence 
of small quantities of impurities, and that their statement as to the 
imperfect miscibility of toluol or tetralin with liquid sulphur dioxide at 
temperatures below 21° C. is incorrect. Experiments showed miscibility 
at very low temperatures, but deposition of white crystals. These were 
due to the presence of water, or of a hydrate of sulphur dioxide. With 
dry sulphur dioxide the substances were completely miscible at —20° C. 
The tetralin used must be distilled to free it from oxidised products. 

H. M. 


THe SIGNIFICANCE OF THE TEMPERATURE-VISCOSITY RELATIONSHIP IN THE 


Vauvation or Orts.—H. Vogel. Z. angew. Chem., 1922, 35, 561-563. 


The most important of the physical properties of an oil from the point 
of view of oil technology is the viscosity. It is very desirable that the 
viscosity should be expressed in absolute units, a desideratum being a 
simple viscometer that should give readings in absolute units. It is 
most important that lubricating oils should have as flat as possible a 
temperature-viscosity curve. Certain oils, the product of a process of 
electrical polymerisation, possess this quality in a high degree. Experi- 
ments were made with a modification of Oswald's viscometer in metal, 
so made as to exclude the influence of the expansion of the oil with 
increase in temperature. The indications of this instrument give the 
value 7/s, where n= absolute viscosity in centipoises and s = sp. gr. 
A series of comparative measurements of the viscosities of chemically 
pure substances allowed a formula to be established for the reduction of 
the indications of viscometers of the Engler type to absolute units. The 
The formula gives results agreeing very well with experience for fluids 
of sp. gr. from 0-6 to 1-5. The viscosity curves may be calculated by the 
formula 7, = Mo (t — t,)/(t — te ), where t, is the temperature at which 
the oil is as fluid as water at 20-2° C., and t,, is the temperature at which 
viscosity is infinite and fluidity nil. H. M. 
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ae Tae Repwoop Viscometer.—W. H. Herschel. Technologic Paper of the 
U.S. Bureau of Standards, No. 210. 


22 
th Measurements of the dimensions of the. Redwood viscometer are 
ke compared with those taken by other observers. It was found that 
ke kinematic viscosity = 0-00260 t — (1-88/t) where t is the time of flow in 
- seconds. The error due to inaccuracy in the Meissner formula for average 
> head, h = h, — hyflog e(#), was found to be negligible in ordinary 
3 2 
k work. The error due to cooling of the oil after leaving the outlet tube 
may be neglected at low temperatures, but requires correction at tem- 
} paid peratures near 100°C Any observed variation in instrumental constants 
onl at different temperatures is probably due to the last mentioned error. 
rking Glycerin is not reliable for standardising viscometers, as it possesses 
imum some internal structure which is broken down by repeated passing 
D. through the instrument Samples of rape oil, on the other hand, have 
been found to vary 27% in viscosity. The highest velocity of flow for 
which the Redwood instrument can be used, or critical velocity, is 
30-4seconds Tables of factors are given for the comparison of Redwood, 
IE. — Saybolt and Engler viscosities. H. M. 
alsici Tae Oxipation oF Perroteum Hyprocarsons —W. V. Piotrowski and 
i the W. Jakubowicz. Petroleum, 1923, 19, 5-9. 
ere The authors review the different methods adopted by previous experi- 
Age. menters for the estimation of aromatic hydrocarbons in Polish petroleum. 
hag A Boryslav crude petroleum of 0-858 sp. gr., 16°C. cold test, 9-30% 
ility paraffin content, and 51-52° C. melting point was tested in Hess’s appar- 
vith atus. The fraction up to 80° C. contained 2% of aromatic compounds, 
rc and the fractions 80-90°, 3% ; 90-100°, 4% ; 100-110°, 6% ; 110-120°, 
, 8%; 120-130°, 10%; 130-140°, 12%; and 140-150°, 13%- The 
"a cracked fraction from 90-110° contained 18%, from 110-120°, 24%; 
from 120-130°, 30% ; 130-140°, 34%; and 140-150°, 38% of aromatic 
compounds, H. M. 
THE 
3. 


Tue Propuction or Perroteum For 1921 1x Russta.—Russian Mining 
oint _ Journal, p. 38, 1922. 


Baku district. .. .. (156,653,000 poods, 
Grosny ,, 
Total .. .. 241,808,000. 
tal, Number of Wells in ehtetiene 
rith Baku district .. 1053 
the Grosny ,, 155 
Ural Caspian district .. 33 
’ 4 Amongst the producing wells of Baku 20 are spouting wells, 94 are 
[The pumped by compressors, and the rest are exploited by bailers. 
ids In the Grosny district 9 spouters, the rest by bailers. 
the New borings for the year 1921. 
ich Baku district .. .. 2861 sagens. 


i 


364 ABSTRACTS. 
THe Propuction or tN Russia FoR JANUARY—May, 1922. § 
Mining Journal, 3-5, 1922 (Russian). r* 
Baku district. . on 60,871,000 poods, 
Grosny ,, an .. 28,888,000 
Total production -- 92,057,000 ,, 
PeTRO 
CRACKING. 
CRACKING AND HyproGceNatinc Hyprocarsons.—G. F. Forwood and 
J. T. Taplay. E.P. 190,284 of Oct. 7, 1922. cl 
Oil is atomised and passed with steam over heated charcoal or other gi 
carbonaceous matter. The carbon is heated to a temperature sufficiently cl 


high to decompose the steam but not to injure the oil. Any permanent CRACR 
gas produced is freed from sulphuretted hydrogen and carbon-dioxide 
and returned to the retort containing the carbon to hasten the passage 
of the oil through the apparatus. When high boiling oils are being 
treated, the formation of carbon in the retort is such as to necessitate 
periodic removal of the excess. This can be obviated if the process is 
He alternately worked with high and low boiling oils, as in the latter case 
wane carbon is removed from the retort. T. A. 8. 


HyprocarsBon Oms: Process AND APPARATUS FOR TREATING.—R. B. 
Day, Assr. to Day's Petroleum Process Co. U.S.P. 1,437,932-3 of 
Dec. 5, 1922; Application, Dec. 15, 1920. 


The oil is heated to cracking temperature in tubes which are fitted 
with conveyor worms. The conveyors agitate the oil and also to 
propel through the tubes small metallic elements. The cracking 
tubes are set one above the other and arrangements are made for con- 
veying the small metallic elements from the bottom of the system to 
the top when they have passed through the tubes. An expansion 
chamber is provided above the cracking tubes. T. A. 8. 


we 


2 


Crackinc Apparatus.—E. C. Blasdell. U.S.P. 1,437,712 of Dec. 5, 1922; 
Application, April 7, 1922. 


The apparatus consists of horizontal cylindrical still fitted with a 
column. Communication is provided between the top of the column 
and the top and middle of a second smaller column. Arrangements 
are also made for the return of liquid from the bottom of the second 
column to the still, and also to remove condensed liquid from the 
system. Valves are fitted in the pipes to control the pressures in the 
different parts of the system. T. A. 8. 


= 


Licut Hyprocarsons: METHOD oF OsTAINING FROM Heavy Hypro- 
carBons.—D. W. Hovey. E.P. 188,928; Application, Oct. 31, 1921. 
The oil to be treated is atomised in a still which is practically filled 
with porous brickwork. The brickwork is heated by means of coils 
carrying superheated steam. A pressure of 25 lb. or more per sq. in. 
is maintained in the still and the residues may be withdrawn from 
time to time or continuously. 2 4 @ 
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Process or Crackine. J. L. Murrie. U.S.P. 1,435,652 of Nov. 14, 
1922 ; Application, May 12, 1920. 

The hydrocarbon oil, along with permanent hydrocarbon gas, is 
introduced into the lower part of a molten metal bath. The resulting 
vapours are condensed and heavy hydrocarbons and carbon impurities 
are drawn off the surface of the molten metal. T. A. 8. 


PeTROLEUM: Process or TrEATING.—R. Cross, Assr. to The Gasoline 


Products Co. U.S.P. 1,437,229 of Nov. 28, 1922; Application, Jan. 11, 
1918. 

Oil is circulated under pressure through a cracking tube and a reacting 
chamber, where it is maintained at cracking temperature Permanent 
gases and cracked oil are continuously removed from the reacting 
chamber. T. A. 8. 


CracKING PATENTs. 


Some interesting facts on cracking patents are disclosed in a series of 
articles describing litigation on processes published in National Petroleum 
News 14, No. 37-48. 

The Standard Oil Company of New Jersey are seeking to prevent the 
Pure Oil Company from using the Cross Process as being an infringement 
on their Ellis Patent, and are themselves cited as defendants in an action 
brought by the Universal Oil Products Company, in respect of the Burton 
Process being an infringement on Dubbs’ Patent. 

In the former case Carleton Ellis filed his original claim for patent on 

October 4th, 1913, and on November 24th, 1920, divided his claims and 
filed the application on which the Patent in question, No. 1,415,232, 
was granted. 
In this Ellis claims “a process of making gasoline substitute which 
comprises passing a kerosene or heavier oil through a heated zone, 
wherein the oil is brought to a decomposing temperature in a single 
passage, and passing the products at a slower rate through an enlarged 
passage-way without increasing their temperature and without permitting 
the temperature to drop below a decomposing temperature, and main- 
taining super-atmospheric pressure upon the oil in its passage through 
the heated zone and the enlarged passage-way.” 

In reply, the Pure Oil Company deny any infringement of the Ellis 
Patent, and state that the same process had been patented in the United 
States, Germany, Great Britain and Russia, prior to the application 
of Ellis, viz.: 


United States Patents. 
419,931. Dewar and Redwood .. January 21st, 1890. 
342,564. Benton aa _ .. May 25th, 1886. 
477,153. Pielsticker .. .. June l4th, 1892. 
755,309. Nikiforoff .. “ .. March 22nd, 1904. 
1,049,667. W.M. Burton ee .. January 7th, 1913. 
German Patents. 
166,723. DeCleroq .. os January 10th, 1906. 
85,884. Nikiforoff .. “ .. March 17th, 1896 
221,898. Reichmann .. 4s .. May 12th, 1910. 


88,122. Dvorkovitz .. ee September] 1th,1896. 
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British Patents. 


1706. Pielsticker .. 2862. 
1411. Ragosin 1898. 
26,910. Wilton i 
11,079. Laing 1890. 
16,881. Testelin -. 1908. 
8336. H. A. Kittle. . -- 1909. 


Russian Patent. 
175. Schuchowand Gawrylow .. 1891. 


Publications are quoted by Schuchow and Garwylow, in Journal 
Society Chemical Industry, 1893, p. 590, and Zeit. fur Ang. Chem., 1893, 
p. 230. 


Defendants further state that the process has been known to, and used 
by, certain persons named prior to the application being granted, and 
in his application Ellis disclosed less than the whole truth relative to his 
said invention. 


Much more important, however, is the latter case, in which the validity 
of the Burton Patents is challenged, and incidentally, the practical 
monopoly of the Standard Oil Co. to produce gasoline from heavier dis- 
tillates, 

Legal action by the Universal Oil Products Company against the 
Standard Oil Company was commenced in 1916, but owing to the War 
has only recently come up for hearing. Mr. Dubbs in his original appli- 
cation, dated March 20th, 1909, made only two claims for a dehydrating 
process for improvement in treating an emulsified oil, In accordance 
with action taken by the patent examiner the application was amended 
and broadened at various later dates, until the patent No. 1,123,502 was 
granted, dated January, 1915. This contains 11 claims, 7 of which deal 
entirely with dehydration and remaining 4 with a process for treating 
hydrocarbon oil under heat and autogenous pressure applied both to 
still and condensers. No mention is made of any claim to cracking heavy 
oil into gasoline. The Dewar and Redwood Patent appears to have 
been the chief difficulty and Dubbs, in his amendments, got over that by 
emphasising the fact that pressure is not maintained by pumping 
extraneous gas into the still. Although used as a dehydrating process 
on a small scale since 1908, cracking was not attempted on the Dubbs’ 
process until 1916, and since then only to a comparatively small extent. 


Dr Burton filed his application in July, 1912, and the basic patent, 


. No. 1,049,067, was granted in January, 1913. In this is claimed “ the 


method of treating liquid portions of the paraffin series of petroleum 
distillation having a boiling point of upwards of 500° F., to obtain there- 
from low-boiling point products of the same series, which consists in 
distilling at a temperature of from about 650° to about 850° F., the 
volatile constituents of the said liquid, conducting off and condensing 
the said constituents, and maintaining a pressure of from about 4 to 5 
atmospheres on the said liquid of the said vapours throughout their 
course to, and while undergoing condensation.” As in Dubbs’ claim 
so in this, the Dewar and Redwood patent was cited as showing prior 
invention, but Burton showed that whereas he relied on still gases to 
maintain the required pressure Dewar and Redwood used extraneous 
gases, and in so doing raised the pressure to such an extent that the 
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product contained an excessive proportion of olefinic bodies. Burton 
further claimed that the effect of pressure on the condenser as well as the 
still avoided the formation of compounds of the ethylene series with 
subsequent loss on refining. This claim has been shown by Brooks, 
Bacon, Padgett and Humphrey, Journal Ind. Eng. Chem., March, 1915, 
to be a misstatement of fact, that it is immaterial where the valve is 
placed, and that olefines are produced under the conditions prescribed by 
Burton. 

Notwithstanding Burton’s original claim, the Standard Oil Co.’s 
counsel admits in his opening statement that the Burton process as 
used to-day is substantially the Dewar and Redwood process with added 
improvements not having the slightest relation to where the valve is or 
how far the pressure goes. This he states was never a point of novelty, 
and the process never depended on that. 

These suits are only examples of many others in contemplation and 
it is not surprising that public opinion is strongly in favour of drastic 
action such as annulment by the Attorney-General of all existing cracking 
patents. The status of the process of cracking heavy oils into gasoline 
is in the worst muddle imaginable, and new claims only add to the 
confusion. Litigation will not clear it up and answer the question as to 
what, if anything, is patentable in the fundamental application of heat 
and pressure to the manufacture of gasoline. 

The growth of the independent Refiner, his ability in the future to 
make gasoline to meet the public’s demand, depends entirely on his 
freedom to instal a cracking process. He cannot do this until he knows 
who holds rights, if any, and what these rights are. 8. B. 


Or AND FUEL. 


Moror Fvet: Process or Manuracture.—L. de Florez, Assr. to Motor 


Petr. Co. U.S.P. 1,437,045 of Nov. 28, 1922; Application, Dec. 4, 1917. 


Hydrocarbon oil, not containing fractions sufficiently volatile for use 
as motor fuel, is cracked by heating it under high pressure. The 
portions having a higher boiling point than about 200° C. are removed 
by lowering the pressure on the gases. The lighter vapours are con- 
densed at atmospheric pressure and any gases uncondensed are sub- 
jected to a pressure of about 10 atmospheres and absorbed in the light 
distillate under that pressure. - 8 


Liquip Fvet: Process or Manuracture.—G. E. Gray. U.S.P. 1,438,823 


of Nov. 12, 1922; Application, July 2, 1920. 

Kerosene, or light hydrocarbons heavier than kerosene, are mixed 
with acetone. The mixture is sprayed over pieces of inert material to 
increase the liquid surface and brought into contact with a gaseous 
hydrocarbon. T. A. 8. 


LuBRICANTS: IMPROVEMENTS IN.—Technical Research Works, Ltd. and 


R. G. Pelly. E.P. 188,364 of July 7, 1921. 


The lubricating properties of oils are improved by the addition of 
polyhydric alcohols or phenols in which the hydroxyl — have been 
partially replaced by fatty or other acid radicles. The emulsifying 
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properties of the lubricating oils are increased. The addition of 5 per 
sent. of the mono- or di-glyceride of oleic acid to a mineral lubricating 
oil reduces its coefficient of friction. T. A. 8. 


Liquip Fuet: Process or MANUFACTURE FROM Peat.—F. N. Nicholls and 


D. Brown. E.P. 188,469 of Sept. 22, 1921. 


Liquid fuel suitable for use in high speed internal combustion engines 
is manufactured from peat by a fermentation process. A layer of peat 
12 in. to 18 in. thick is moistened with water and allowed to decompose 
for 3 to 12 days according to atmospheric conditions. Growth is then 
stopped by heating and drying the peat which is subsequently ground 
and extracted with hot water (3} gals. of water to 50 lb. peat). The 
fibrous residue is discarded and the aqueous extract is boiled for 3 to 
4 hours. After cooling to 40°F. yeast or other fermenting agent is 
added and fermentation allowed to proceed at 90°—98° F. The scum 
is then removed and the liquid distilled at about 220° F. and under a 
pressure of two atmospheres. Double distillation yields a product 
suitable for use in internal combustion engines either alone or mixed 
with colya or rape oil distillate. The fermentation product boils at 
about 170° F., has a flash point of about 90° F. and a — gravity 
of about 825. . A. 8. 


Fvet ror Internat Comsustion Enoines.—B. H. Morgan. E.P. 189,715 


of Dec. 7, 1922; Application, April 22, 1922. 


The formation of acid from the combustion of alcohol-ether mixtures 
in internal combustion engines is overcome by the addition to the fuel 
of 0-2 to 5 per cent. of castor oil. The miscibility of the fuel with 
petrol or similar fuels is increased. T. A. 8. 


Viscous Composrrions.—Plauson’s (Parent Co.). E.P. 186,950 of 1921. 


Wax or crude bitumen, such as ozokerite, beeswax, montan, carnauba 
or Japan wax is treated with an aldehyde such as formaldehyde or 
furfural in presence of an alkali with or without the addition of a ketone 
such as acetone or methyl-ethyl-ketone, or a divalent or trivalent 
alcohol such as glycerol or glycol. The product, after removal of the 
alkali by washing, may be added to mineral tar, animal or vegetable 
oil, yielding viscous or paste-like products which may be used as lubri- 
cants or cosmetics ; or emulsified with water, forming salves or leather- 
dressing compositions. The product may be mixed with 20-30% of 
paraffin wax, ceresin, ozokerite, or the like without affecting its pro- 
perties. Instead of aldehydes, the polymerisation products of aldehydes 
or substances such as hexamethylene-teramine may be used. T. A. 8. 


Moror Fvuet.—Riedel Akt.-Ges., Berlin. E.P. 184,785 of Oct. 11, 1922 ; 


Conv., Aug. 15, 1921. 


A fuel for internal combustion engines consists of a hydronaphthalene, 
an aliphatic hydrocarbon of low boiling point, and methylated spirit 
blended with a small proportion of ether or alcohol of high boiling point. 
A suitable fuel consists of tetrahydronaphthalene 30 parts petrol or 
light petroleum 35 parts, methylated spirit 30 parts, and amyl alcohol 
5 parts. = &.'6. 
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Vacuum Distitxation oF O11.—W. L. Gomory. Pet. Age 10, No. 7, 117-20 


TREATMENT OF PETROLEUM AND OTHER Liquip Hyprocarsons.—A. E. 


4la 


ABSTRACTS. 


(1922). 

The vacuum, steam and dry distillation methods for the preparation 
of lubricating oils are compared. Vacuum distillation produces a 
lubricating stock of higher viscosity, fire and flash tests, negligible C 
content and lighter colour in higher yield than is obtained with ordinary 
steam distillation methods. The expense of installing vacuum plant is 
easily offset by the economies and superior products obtained. T. A. 8S. 


DISTILLATION AND REFINING. 


SEPARATION OF HypROCARBONS VapouRS BY ParTIAL CONDENSATION.— 


H. C. Smart, assr. to Standard Oil Co. U.S.P. 1,437,689 of Dec. 5, 1922 ; 
Application, March 25, 1919. 

The hydrocarbon vapours are passed through a fractionating column 
and are made to take the form of a thin annular stream on the walls of the 
column. The outer wall of the column is cooled by a stream of air, 
flowing in a counter current direction to the hydrocarbon vapours. The 
column is divided into sections, and the condensed liquid is removed 
from each section without allowing it to flow through the lower sections. 
The cooling effect is regulated by controlling the air stream. T. A. 8. 


Some Recent DEVELOPMENTS IN THE MANUFACTURE OF NaTuRAL Gas 


Gasouine.—F. E. Hosmer and F. M. Seibert. J. Ind. Eng. Chem., 
Vol. 14, No. 12, 1106-11. 


Recent developments in the recovery of gasoline from natural gas 
have been very rapid. In 1904 two plants only were operating, recovering 
400 barrels per annum ; in 1920 650 plants recovered 483 million gals. of 
gasoline. Natural gas is classified as wet or dry according as it comes 
from gas or oil wells. Natural gas is varied in composition, a typical 
wet gas containing methane 38-8%, ; ethane, 32-6% ; propane, 21-1% ; 
butane-pentane, 5-8% ; hexane, 3-7% ; and a typical dry gas, containing 
methane, 87:1%; ethane, 50%; propane, 6-5%; nitrogen, 1-4%. 
Of the wet gas 9-5% is recoverable as gasoline, 1000 cub. ft. yielding 
95 cub. ft. of condensable vapour, equal to 3 gals. of gasoline. The 
gasoline is recovered by compression or adsorption processes, the latter 
being considered the most practical. Low-pressure compression systems, 
working at 70 to 125 lb., where additional cooling of the gas is brought 
about by evaporating gasoline under slight vacuum, the evaporated 
gasoline being added to new gas and removed by water cooling under low 
pressure, are more economical to work than the high-pressure expander 
systems working at 250 lb. Adsorption systems are of two kinds, using 
solid and liquid absorbents respectively. The absorbents used are 
activated charcoal, silica gel, crude oil or even low-grade gasoline. Plants 
using solid absorbents are claimed to be more economical in fuel. When 
crude oil is used as an absorbent it is necessary to cool it after leaving the 
absorbers, owing to the heat developed during absorption. Crude oil 
tends to absorb a certain amount of dry gas, but this can be overcome by 
suitable temperature control of the oil just before it leaves the absorbers. 
T. A. &. 


Dunstan and F. G. P. Remfry. E.P. 190,553 of Sept. 28, 1921. 
Oils are desulphurised and decolorised by treatment with floridin 
or fuller’s-earth, and then with bauxite alumina or other colloidal gel. 
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A kerosene with an initial colour of 10 Lovibond requires treating with jf TREAT 
half-a-pound of floridin before desulphurising with bauxite.. A kerosene 192 
distillate which, without the preliminary floridin treatment, would ) 
require 1 lb. of bauxite per gallon to bring about effective desulphurisa. 
tion only required } lb. of bauxite per gallon after floridin treatment, of | 
The floridin is roasted before use at a temperature of 250-300° C., and wai 


used hot. | 10¢ 

stal 

MANUFACTURE OF MATERIALS FOR ADSORBING CONDENSIBLE GASES AND ack 
Varours.—B. Lambert. E.P. 188,786 of Aug. 18, 1921. fie 

Tron hydroxide gel is formed by adding slowly with constant stirringaf Om; M 

solution of 16% by weight of caustic soda to a solution of ferric chloride, Co. 


containing about 16% by weight iron in the cold. The gel is allowed 


to settle out and is then washed with hard spring or river water, containing : 
small amounts of dissolved matter, until free from soluble matter. ber 


Sodium or potassium carbonate, equal in concentration to the caustic 
soda, may be employed in place of the latter, whereby a gel having marked 
catalytic properties is obtained. Concentrated caustic soda does not § GAsoLt 
give so good an absorbent gel as the dilute solution. The washed gel is an 
pressed into slabs or sticks and dried slowly at 26—36° C., then broken up 1,4 
and dehydrated at 110-160° C., or up to 180° in vacuo. Condensible B 
gases are readily absorbed, whilst fixed gases pass through the material, 
The former may be recovered by heating to their boiling point or by liq 
passing steam at a temperature above 100° C. F. G. P. R. 


Licntre—Tue Distintation or.—S. Ruhemann and O. Zeller. Z. angew. 
Chem., 1922, 35, 725-727 


To study the heat changes in the distillation and coking of lignite an m« 
electrically-heated retort was employed, in which 500 g. of lignite could by 
be uniformly heated by inner and outer heat elements, and the energy 
consumed measured Experiments were made with Meuselwitz ligniteB 
(braunkohl), of 5575 gross cal. value, 3-5% soluble in benzene, and with 1, 
10% of ash On slowly distilling lignite most of the distillate goes over 
up to 400°C, and the solid -and liquid distillates are almost entirely TI 
driven off when 500°C. is reached. In the test made 500 g. of lignite 
was heated to 500° C. and the amount of heat required to raise it to this - 
temperature noted. The distillates were then returned to the retort, pe 
and the same heating process carried out. A comparison of the results in te 
the two cases gave indications as to the degree of the exothermic or 
endothermic nature of the process. In similar experiments the tempera- 
ture reached in 5 hours’ heating was, in the first place, 520°C., and inf}, Rerm 
the second place, 498° C., showing that the first operation, of distillation, si 
was exothermic. At ordinary pressure it was found that solid paraffins A 
came over at 250° C, while the first drops of oil, from water-containing 
lignite, came over at 150°C. The sublimed paraffin wax, after repeated + 
crystallisation, had a composition of 84-95% carbon and 13-11% hydrogen, cs 
had an approximate m.p. of 65° C., and crystallised in scales from solution te 
in hot glacial acetic acid or boiling alcohol. Examinations of the gases 
evolved were made in an apparatus in which 50 g. of lignite were heated 
by an air bath in a glass bulb. Free nitrogen was not evolved : at 200° C. l 
hydrogen sulphide, carbon dioxide and small quantities of hydrocarbons 
were set free. Hydrogen was not given off up to Peas the highest 
temperature of the experiment. ‘KM f 
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TREATMENT OF O1L-FieLp Emutsions.—D. B. Dow. Chem. and Met. Eng., 
1922, 27, No. 23. 1120. 


Paar. Most oil companies employ chemicals for breaking water-oil emulsions 
ieee! in the field, but the centrifugal process is in rather general use in a number 
Cc ont of fields. Laboratory tests showed that less emulsion was formed, and 
A.'s was easier to break when a large excess of water was present. With 

. 10% of oil and 90% of water about 98% of the water separated out on 


standing, but with decreasing amounts of water an increasingly poorer 
cS AND separation took place. This is in accordance with observation on the 
fields. F. G. P. R. 
irring af Om. ; Meruop or Treatinc.—E. M. Johansen, assr. to the Atlantic Refining 
hloride, Co. U.S.P. 1,438,764 of Dec. 12, 1922 ; application May 9, 1919. 


llow 
taining The oil, either crude or reduced crude, from topping plants, is washed 
matter with soap solution. The washed oil is treated with acid and ray 
with alkali. . A. 8. 


caustic 
marked 
es not) GASOLINE From Naturat Gas; APPARATUS FoR Recovery.—J. B. Garner 
i gel is and 8S. C. Preston, arrs. to Hope Construction and Refining Co. U.S.P. 


ken up 1,437,101-2 of Nov. 28, 1922; application A of Nov. 21, 1919, and 
snsible B Feb. 14, 1920. 

a The gas is passed through an eddy in a stream of — ss 
R y liquid, and subsequently again through the liquid. A. 8. 


Liguip Hyprocarsons; Process or Oxipisinc.—E. Zerner. U.S.P. 


angew. 1,436,136 of Nov. 21, 1922; application Jan. 1, 1922. 

The unsaturated bodies present in hydrocarbon oil are extracted by 
lite an means of liquid SO,. The extract, after removal of the SO,, is oxidised 
could by blowing through it oxygen containing gas. T. A. 8. 
nergy 
lignite Propucts; Process or Propuctnc —L. Kirschbraun. U.S.P. 
i with 1,436,450 of Nov. 21, 1922 ; Application Feb. 16, 1918. 

S over 


Oil is distilled in a plurality of stills, superheated steam being injected. 


tirel 

ignite The vapours are passed through a succession of condensers. The primary 
o> this condensers are kept at a temperature above the boiling point of water 
retort, by passing through them the heated cooling water which has passed 
alte ia through the secondary condensers, the latter being maintained at a 
nic or temperature below the boiling point of water. T. A. 8. 
upera- 

ind inf} Rertntrc ELement anp Metuop or Maxine Same.—Z. Olsson, assr. of 
ation, six-tenths to A. Rust-Oppenheim. U.S.P. 1,435,972 of Nov. 21, 1922; 
raffins Application Sept. 15, 1920. 

nining The refining element is made of bauxite and bentonite, and made up in 
eated the form of a spherical filter. In making the element a mixture of 
roges, calcined bauxite (75%), bentonite (5%), and starch (20%), is heated to a 
lution temperature of at least 700° C. T. A. 8. 
gases 

= Hyprocarson Stitt.—J. C. Pool, assr. of one-half to W. B. Poole. U.S.P 


1,436,526 of Nov. 21, 1922; Application Feb. 18, 1920. 
The still, which is fitted with fire tubes, is steeply inclined over a 
furnace setting. A settling tank, communicating with the still, is placed 
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outside the setting. The hot furnace gases pass upwards through the 
fire tubes, and then downwards, outside the still, to the stack. 
T. A. 8. 


Improvep APPARATUS FoR Coat Tar, PETROLEUM AND OTHER 


Liquips.—F. J. E. China and Burt, Boulton & Haywood, Ltd. E.P., 
188,575 of Dec. 28, 1921. 


Continuous stills in series are connected in such a manner that the 
generation of pressure in any one of them will not cause the contents 
of the still to be discharged. The stills are connected near the surface 
of the liquid by a horizontal pipe to one end of which is attached an 
open-ended T-pipe, reaching from the surface of the liquid nearly to the 
bottom of the still. The normal path of the liquid from one still to the 
next is — the lower end of the T-pipe, but any developement of 

I d through the upper end of the T with ae 


of the still contents. A. 


IMPROVEMENTS IN THE FRACTIONATION OF CRUDE NAPHTHA AND APPARATUS 


THEREFOR.—G. E. Walker. E.P. 188,402 of Aug. 11, 1921. 


Crude naphtha is heated by means of steam to a temperature of 
200-300° C., "she light and heavy benzol distillates being collected pepar- 
ately. The distillates are washed with acid and soda and then carried 
to continuous acting fractionating columns, where the commercial 
benzol, toluol and solvent naphtha are separated. These columns, as 
described in E.P. 121,748, are heated by steam and hot residues, which 
are passed through pipes in the lower parts of the columns. T. A. 8. 


BrrumMen ; IMPROVEMENTS RELATING TO MANUFACTURE AND TREATMENT OF. 


—H. Burnice, from Bituminal Matita Roumania. E.P. 188,354 of 
July 4, 1921. 

Bitumen is manufactured from bituminous hydrocarbons, such as 
crude oil, by distilling the crude oil to a temperature of 274° C., a small 
quantity of calcium carbonate having been previously added to neutralise 
the sulphuric acid formed during distillation to the residue sulphur is 
added, and the mixture is heated to 250°C. It is very important that 
during the primary distillation the temperature of the oil should not 
rise above 274°C. The quantity of sulphur necessary is determined by 
a small scale experiment, the addition of sulphur being continued until 
a bitumen of the desired consistency is obtained. The addition of too 
much sulphur adversely affects the ductility of the bitumen. The 
residues from certain Roumanian crude oil requires 7-4% sulphur. 

T. A. 8. 


Tue DESULPHURISATION OF CrupE Ow I. Waterman and 


D. W. Sissingh. Chem. Weekblad, 1922, 19, 489-492. 


When crude distillates are treated with sulphuric acid and washed with 
sodium hydroxide solution the sulphur content is considerably decreased. 
Experiments with five fractions showed a reduction of about two-thirds, 
as, from 0-74% to 0-27%, and from 3-31% to 1:16%. Refining with 
sodium plumbite solution and flowers of sulphur sometimes leaves the 
sulphur content unaltered, or even increases it. On redistilling such a 
refined fraction considerable quantities of hydrogen sulphide are given off, 
and the sulphur content reduced, as, from 1-3% to 0-42%. The “ doctor 
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test,”” which consists in shaking with a solution of sodium plumbite and 


igh the flowers of sulphur, the presence of sulphur being shown by the sulphur 
As turning gray or black, is not applicable to Mexican crude distillates, 
ase which may give a negative test, though the sulphur content be as much 
OTHER as 1% H. M. 
E.P, 
Recovery oF Gases on Vapours From AssorBENT SusBsTANCES.—E. R. 
7 = -  Suteliffe and H. 8. Raper. E.P. 188,723 of July 16, 1921. 
ents 
urface Gases or vapours that have been absorbed by charcoal or other absor- 
ed an bent materials are recovered without suffering decomposition by passing 
to the steam, superheated to about 300°C. through the material. Some 
to the condensation of water takes place in the material, and in order to dry the 
ent of latter the treatment with euperhented steam is continued until the 
imum temperature of the issuing reaches 110°C. The material is then 
, & cooled by substituting saturated steam at 100°C. for the superheated 


steam and continuing this treatment until the temperature of the issuing 
steam has fallen to a few degrees above 100°C. By this means the 


RATUS 
condensed moisture does not rise above 3-4%, and the material is ready 
_ for re-use. F. G. P. R. 
of 
epar- 
FRACTIONATION OF PeTroLEUM; APPARATUS ForR.—H. P. Straus. E.P. 
z 189,239 of Aug. 29, 1921. 
8, as 
— The vapours from a still are carried to an insulated fractionating 
, column, which consists of a number of superimposed chambers separated 
by perforated partitions, and partially filled with broken stone or metal 
r OF. balls. Pipes, fitted with traps are supplied to carry down to the chamber 
4 of immediately below any condensate that cannot escape through the 
perforations. Each chamber is fitted with a vapour line, from which 
h as vapours may be drawn when desired. % & & 
mal! 
alise 
Om AND SHALE. 
that 
not Retort; For O1 SHate.—W. Alenius. U.S.P. 1,438,421 of Dec. 12, 1922 ; 
| by Application May 20, 1921. 
vee An externally-heated cylindrical retort is fitted with a longitudinal 
too i ith 
The rotary agitator and conveyor. The conveyor consists of a shaft wi 
spaced cross arms keyed on to it. &-shaped angle irons are wound 
spirally along the shaft, and fit into the outer ends of the cross arms. 
“ Perpendicular stops are fixed at intervals along the angle irons. The 
diameter of the conveyor is the same as that of the interior of the retort. 
ind Means are provided for collecting the gases arising from the agitator 
material, T. A. 8. 
ith 
ad. Process AND APPARATUS FOR THE EXTRACTION OF HYDROCARBONS FROM 
ds , Woop, SHALE, OR THE LIkE.—Plauson’s, Ltd. E.P. 188,686 of May 17, 
ith 1921. 
he In order to avoid decomposition and loss due to overheating the 
material to be extracted is heated by means of direct application of a 
ff, non-oxidising gas under a reduced pressure of. 60-70 mm. of mercury 


or Fe 
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The material is fed through a vertical or horizontal tubular retort by 
means of a screw conveyor, gas-tight, rotating valves at each end enablin, 

the material to be supplied and extracted without allowing air to enter 
the retort. Steam at 250-450°C., preferably admixed with 0-1-1-0% 
of hydrogen or purified water gas, is passed through the retort in counter: 
current to the material and thence through wire gauze filters to a receiver, 
vacuum pump, and condensers. The retort is covered with insulating 
material, and is not heated externally. The vacuum pump acts in two 


stages, compressing the extracted gases to just above atmospheric pres -— 


sure, in order to facilitate condensation. By this means pure colourless 
resins can be extracted from wood and clear, 
from shale. F. G. P. R. 


Brruminous SHaLe; ImPROVEMENTS IN FURNACES FoR UTILIsaTION OF.— 


8. V. Bergh and K. E. Larson. E.P. 188,693 ; Application May 20, 1921 


The spent shale from continuous retorts is delivered on to a continuous 
chain stoker and passed under a steam boiler, where the heat of combus- 
tion of the residual carbon is utilised. The ash is delivered into a vertical 
combustion which is drawn through the 
ash by means of a steam ejector. T. A. 8, 


Diary 


Natu 


GEOL 
GEOL 
Natu 

( 


GEOL 


* 


GEOL 


THE 


P 
Tue I 
E 
THE 
| 
PER 
CuB 
FoT 
Om 
TH! 


CURRENT BIBLIOGRAPHY. 
Compiled by W. J. Witson, A.C.G.1., A.L.C. 


1. 


DIAPYRISM AND THE FavuttTinc or Strrata.—B. Yovanovitch. La Revue 
Petrolifére. Petr. World 20, 65. 

Tue INVASION oF Water-Wert SAnps By W. Skirvin. Bull. Amer. 
Assoc. Petr. Geol. Econ. Geol. 18, 461. Petr. Timea 9, 160. Oil 
Engineering and Finance 3, 423. 

Natura. Gas as A Facror ACCUMULATION NEAR Fauuts.—R. Van A. 
Mills. U.S. Bur. Mines Repts. Investigations 2421. 

Grotocy—A Recent Science.—FE. 8. Perry. Petr. Age 11, (4), 18, 

Work IN THE CarpaTHians.—W. P. Haynes. Bull. Amer. 

Oil Engineering and Finance 3, 277. 


Naturat Gas Micration.—R. Van A. Mills. Amer. Assoc. Petr. 
Geologists. Oil Engineering and Finance 3, 288, 311. 


GEOLOGICAL 
Assoc. Petr. Geologists. 


GEOLOGICAL Jortines Howell. Oil Engineering and Finance 3, 
343, 389. P 

GEOLOGICAL NoTES ON MESOPOTAMIA, WITH SPECIAL REFERENCE TO OccuUR- 
RENCES OF PeTroteum.— Mem. Geol. Surv. India 1922, 48. Oil News 13, 
306. Petr. World 20, 160. 

Tue Possisiuity oF FinpinG O11 in THE Lacotiruic Domes OF THE 
LitrLe Rocxy Mountains, Montana.—A. J. Collier and 8. H. Cathcart. 
U.S. Geol. Surv. Bull. 736F. 

Tue Norman OILFIELD oF CANADA.—G. 8S. Hume. Canadian Mining Journal. 

Petr. Times 9, 454. 


2. GEOGRAPHICAL. 


Peru—PositTion or THE InpusTrRY.—A. J. Hill.’ Petr. World 20, 71. 


Cvusa—O1. Imports at Matanzas.—Petr. World 20, 71. 
Czecuo-StovaK1aA—O1L Import Recuiations.— Petr. World 20, 73. 
FUTURE OF THE OILFIELDS IN SouTH AmERrIcA.—Petr. Times 9, 155. 
OU IN THE AMERICAN SOUTH-WEST, AND ITS Furure.—W. S. Farish. Amer. 
Petr. Inst. Petr. Times 9, 175. 


Tue Propvuction oF PETROLEUM IN THE CzZECHO-SLOVAKIAN REPUBLIC.— 
J.J. Jahn. Petroleum (Jan. 1). Oil Engineering and Finance 3, 142. 


Peru's Perroteum Law.—Oil Engineering and Finance 3, 143. 


G* 


by | 
lin 
nter 
3 
ter. 
ver, 
ing 
bwo 
less 

oil 
7 
18- 
he 


48a CURRENT BIBLIOGRAPHY. 


Tue OILFIELDs oF SAGHALIN.—Oil Engineering and Finance $, 149, 165. 
Tue ALasKka OILFIELDsS.—H. C. George. Petr. Times 9, 189. 
PretTRoLeuM Concessions In Costa Rica.—Petr. Times 9, 198. 
PETROLEUM Resources oF Perv.—O. V. Salomon. Petr. Times 9, 199. 


AUSTRALIA AND ITs PeTrroLeUM Possipitities.—Sir T. W. E. David. Petr. 
Times 9, 209. 


PETROLEUM ProsPectinG IN Cutna.—P. Bao and W. F. Collins. Bull. of the 
China Institution of Mining and Metallurgy. Petr. Times 9, 209. 


Map or THE Mexican OILFIeELps.—Cull and Co. 


Fvet Or ProsBiems OF THE PactFic Ocran.—C. E. Kerr. Oil and Gas J. 21, 
(22), 80, 86. 


Tue OccuRRENCE OF PETROLEUM IN THE RussIAN CARPATHIANS.— Petroleum 
18, 1029. Chem. Abstr. 17, 204. 


Tue OccuRRENCE OF PETROLEUM IN HOLBENID TAMAN.—B. Bartels. Petro- 
leum 18, 989. Chem. Abstr. 17, 204. 


GreaTeR Part oF ARGENTINE CrupE Equats Ligut Mexican Om. Nat. 
Petr. News 14, (45), 87. Chem. Abstr. 17, 204. 


Crupve O1m.—J. B. Rathbun. Petr. Age 10, (9), 39. Chem. Abstr. 17, 205. 

Our (Frencu) Resources tn Liquip Fvets.—P. Mallet. J. usines gaz. 46, 
305. 

Properties or Texas Crupes.—J. B. Rathbun. Petr. Age 10, (10), 37. 
Chem. Abstr. 17, 337. 


Fretp Map or Tonkawa Fieip, anp Kay Cos., OKLAHOMA. 
U.S. Bur. Mines. 


Om Inpustry Inv Potanp—OvtPvuT AND REFINERIES IN 1922.—Oil News 18, 
222. 


New Map or West Vincrnta.—U.5S. Geol. Surv. Oil Trade J. 14, (1), 75. 


Tue O1Fretps or Ecvapor.—Petr. Times 9, 263. 


New or THE Los ANGELES Bastn, Catirornta.—R. Arnold and 
W. Loel. Bull. of Amer. Assoc. of Petr. Geologists. Oil Engineering and 
Finance 1, 255. 


Tue Or Deposits or Ecuapor.—G. Howell. Oil Engineering and Finance 3, 
195. 


OILFIELDS.—Oil Engineering and Finance 3, 197. 


PETROLEUM DEVELOPMENT IN THE Rep SEA ReGion.—Egyptian Minister of 
Finance 3, 205. 


Potanp—Export oN Berichts iiber die 
Petroleumindustrie. Oil Engineering and Finance 3, 208. 


Exports oF OIL FROM Russta.—Oil Engineering and Finance 3, 208. 


IMPORT 


an 


Roum. 
GaLIc! 
Tue 
Tue F 
MINEI 
OF 
Tue 
Tue A 
Powa? 


ARGE! 
C 


On P 
Petr 
Tue 

SPAIN 

3 
U.S. | 


Dist! 


Co 
PETROI 
Ch 
| SUNBU 
| 
Om Ds 
= 
| Tue A 
39 
| Prices 
Tue F 
A 
26 
ARGE 
Rov» 


Petr. 


of the 


id 


CURRENT BIBLIOGRAPHY. 494 
Import Duties on Coat-Tar Dyresturrs anp Fuet O1 Itaty.—U.S. 
Commerce Repts., Dec., p. 622. 


PETROLEUM FROM MONTECHINO-VELLEIA (ITALY).—M. Fenoglio. Giorn. 
Chim. Ind. Appl. 4, 565. J. Soc. Chem. Ind. 42, 172a. 


SunBURST Orn AND Gas FieLp, Montana.—D. Hager. Min. and Metallurgy. 
Oil Engineering and Finance 18, 303. 


Om. DEVELOPMENT ON THE IsTHMU3 OF TEHUANTEPEC.—S. Huntley. Min. 
and Metallurgy. Oil Engineering and Finance 3, 304. 


Tue ARGENTINE PETROLEUM INDUSTRY.—Oil Engineering and Finance 3, 305, 
391. 


Prices OF ARGENTINE CrupE O1n.—Oil Engineering and Finance 3, 308. 


Tue History OF THE PETROLEUM OF THE PERSIAN GuLtF.—I. Winklehner. 
Annales des Mines de Roumanie (Jan.). Oil Engineering and Finance 3, 
283, 312. 


DocuMENTOS RELACIONADOS CON LA LEGIsLACION PETROLERA MEXICANA 
(Secunpo Tomo).—Ministry of Industry, Commerce and Labour, 


RouMANIAN O11 Anp Gas Ficures.—Oil News 13, 252. 

Gauictan Orn Inpustry.—A. Millar. Oil News 18, 255. 

Tue Orrretps or Ecvapor.—Petr. Times 9, 298. 

Tue Baku anp Grosny O11 Inpustry.—Petr. Times 9, 303. 

MINERAL IN Scortanp.—Petr. Times 9, 306. 

OILFIeELDs oF Russia.— Mining and Eng. Journal Press. Petr. Times 9, 322 
Tue or Mexico.—Petr. Times 9, 342. 
Tue AMERICAN PETROLEUM INDUSTRY IN 1922.—Petr. Times 9, 344. 
Potanp—GALician Ow Output tn 1922.—Petr. World 20, 110. 


ARGENTINA—THE Principat Recions.—J. E. Rassmuss. 
Chamber of Commerce J. Petr. World 20, 112. 


Ou Prospects In Times 9, 382. 
PETROLEUM Activities CoLtomB1A.—Petr. Times 9, 396. 


THe PRESENCE OF PETROLEUM IN ALBANIA.—E. Nowack. Petroleum (Jan.10). 
Oil Engineering and Finance 3, 348. 


Spain—ReEMOVAL OF Export Restrictions.—Oil Engineering and Finance 3, 
352. 

U.S. Rerrnery Statistics For 1922.—W. C. Hill. Oil News 18, 297. 

DIsTILLATION oF GBety Crupe O1.—F. Schulz. Report of the Fuel Tech 
nology Institute, Prague, No. 1. Oil News 18, 305. 

ARGENTINE CruDE Prices.—0Oil News 13, 309. 


Prouisits THE Export oF CrupE News 18, 311. 


— 

- 21, 

Vat. 

. 
37. 

fA. 

3, 

id 

B, 

. 


50 A CURRENT BIBLIOGRAPHY. 


Yucostavia Law Concerninc Minerat O1ms.—U.S. Commerce Repts. 
(Jan.), p. 31. 


Mexican GOVERNMENT PRECAUTIONS TO PREVENT NaTuRAL Gas Loss.— 
U.S. Commerce Rept. (Jan.), p. 31. 


PetroLeum Laws or Boutvia.—U.S. Commerce Repts. (Jan.), p. 31. 


Rep Sea Recion Posststiirres FOR THE DEVELOPMENT OF MINERAL O1L.— 
U.S. Commerce Repts. (Jan.), p. 292. 


Fvet Or Enctanp.—U.S. Commerce Repts. (Jan.), p. 293. 


Recent INVESTIGATIONS OF PETROLEUM IN ALASKA (Cotp Bay, 
Bay, ANCHORAGE, NENANA Coat Fretp).—S. R. Capps, F. H. Moffit 
A. H. Brooks, and G. C. Martin. U.S. Geol. Surv. Bull. 739c. 


Properties oF Crupe O1_s.—J. B. Rathbun. Petr. Age 10, (11), 37. Chem. 
Abstr. 17, 466, 628. 


Properties oF Crupe O1rs.—J. B. Rathbun. Petr. Age 11, (1), 39. Chem. 
Abstr. 17, 628. 


Propvuction AND Data or THE Gutr CoastaL, Texas CrupEes.— 
P. Wagner. Nat. Petr. News 14, (52), 35. Chem. Abstr. 17, 628. 


Properties oF CrupeE FROM THE PrRopUCcING FIELDS oF 
Souruwern Texas.—N. A. C. Smith, A. D. Bauer, and N. F. Le Jeune. 
U.S. Bur. Mines Repts. Investigations 2416. Chem. Abstr. 17, 629. 


Tonkawa Or Fretp, Oxtanoma.—J. S. Ross. U.S. Bur. Mines and 
Bartlesville Chamber of Commerce. 


A New Mexican O1trietp.—The Lamp. Petr. Times 9, 411. 

Tue Or Inpustry tn Potanp.—S. Bartoszeviez. Petr. Times 9, 417. 
America’s New Hieu-Grape Orrietp.—Petr. Times 9, 420. 

Tue Coast Frevps 1922 —Petr Times 9, 420. 

Mexico's Propvuction Durtne 1922—.Petr. Times 9, 420. 


Tue CaLirorNIAN PetroLeum InDustry.—Petr. World (California). Petr. 
Times 9, 433. 


Tue Srrvuation In Loel and Van C. Warren. 
Oil Engineering and Finance 3, 396. 


Om DEVELOPMENTS IN VENEZUELA.—J. W. Lewis. Oil Engineering and 
Finance 3, 397. 


DEVELOPMENTS IN CotomBiA.—J. H. Sinclair and E. B. Hopkins. Oil Engin- 
eering and Finance 3, 398. 


ConpiTIons IN Mexico.—E. de Golyer. Oil Engineering and Finance 3, 398. 


Position AND Prospects OF THE PoLisH INDUsTRY.—Petr. 
World 20, 137. 


Unitrep States Rerinery STATIsTics For 1922.—W. C Hill. Petr. World 
20, 141. 


Om 


THE 


SMA 


THE 


Expr 


Puy 


Som 


Rot 


HE! 


ME? 
Dia 
ELE 
Sta 
Hin 
NEV 
VoL 
THE 
Ria 
Bor 
Pro 
Zz 


SKIN 
offit 


hem. 


hem. 


etr. 


en. 


CURRENT BIBLIOGRAPHY. 51 A 


Ou. Resources or Potanp.—J. Gryzbovski. Petr. World 20, 148. 


Czecno-SLovakia.—Petr. World 20, 149. 


Tue Osace Om Fretp, Weston County, Wyomine.—A. J. Collier. U.S. 
Geol. Surv. Bull. 736p, 71. Chem. Abstr. 17, 872. 


SMACKOVER, BosstER AND Mrranpo Crupes, VALUABLE CHIEFLY FOR FUEL.— 
P. Wagner. Nat. Petr. News 14, (46), 27. Chem. Abstr. 17, 873. 


Tue Inpustry or Trinipap.—Oil News 18, 327. 


3. FreL_p OPERATIONS. 


EXPERIMENTS ON Back Pressure on Wettis.—T. E. Swigart. U-.S. 
Bur. Mines Repts. Investigations 2420. Petr. World 20,49. Oil Engineer- 
ing and Finance 3, 145, 167. 


Puysicat aND CHEMICAL PROPERTIES OF Or, CountTRY TUBULAR MATERIAL 
—F. N. Speller. Am. Petr. Inst. Petr. World 20, 56. 


Some Mopern Metuops or Heat TREATMENT AS APPLIED TO THE OIL 
WE tt Inpustries.—S. D. Tuthill. Am. Petr. Inst. Petr. Times 9, 213. 


Metuops Usep Tro Extincuisn CREEK Fire.—Oil Weekly 28, (2), 10. 
Oil Trade J. 14, (2), 54. 


Diamonp Core Dritt ror O1.—J. H. Emrick. Petr. Age 11, (3), 18. 


Evectricat EquirMENT For Ort Wetis.—H. A. Godde and W. L. Williams. 
Cal. State Mining Bureau Monthly Summary of Operations. Oil News 
13, 225. 

STANDARDISATION OF Ric Irons.—H. J. Lockhart. Oil Trade J.14, (1), 24. 


Hincep Wrencu Liver 1s Time Savep.—Oil Trade J. 14, 93. 
New Fiat Top Rotary MAKES ITS APPEARANCE.—Oil Trade J. 14, (2), 96. 


Votomite: A ror DiamMonp Practice.—T. Rein- 
gold. Petr. Times 9, 249. 


THE CALCULATION OF THE THICKNESS OF WATER CASING IN Or. WELLS.— 
J. T. Hayward and E. C. Masterson. Moniteur du Pétrole Roumain 
(Jan. 1). Oil Engineering and Finance 3, 206. 


Ric Iron STANDARDISATION.—Am. Petr. Inst. Oil News 18, 182. 


Bortnc BY THE Hypravutic System.—I. Dinu. Annales des Mines de 
Roumanie (Jan.). Oil Engineering and Finance 3, 300. 


PROSPECTING AND TESTING FoR Orn AND Gas.—R. E. Collom. U.S. Bur. 
Mines Bull. 201. Oil Engineering and Finance 3, 302. Petr. Times 9, 
345, 397. Petr. World 20, 93. 


Rotary v. CaBLe Toots.—Oil Weekly. Oil Engineering and Finance $, 308. 


Hercutes Casine Dispiacine Stove Pirz.—Oil News 18, 248. 


epts, 
38. — 
L.— 
_| 
3.— 
OF 
ine. 
and 
ind 
in- 
98. 
tr. 
rld 


52a CURRENT BIBLIOGRAPHY. 


Core Dritime iw Carirorn1a.—J. E. Elliott and F. E. Merritt. Petr, 
Times 9, 339. 


“Sarety First’ In THE OILFIELDS.—Petr. Times 9, 375. 


Fisnine Toots ror Stems, etc.—Z. Int. Ver. Bohring. u. Bohr. 
techniker (Feb. 1). Oil Engineering and Finance 3, 334. 


Process AND APPARATUS FOR ALTERNATIVE Wet AND Dry DriLiinc.— 
Z. Int. Ver. Bohring. u. Bohrtechniker (Feb. 1). Oil Engineering and 
Finance 3, 334. 


ELECTRIFICATION OF THE Mip-CoNTINENT OILFIELDS.—D. W. Moore. Oil 
Engineering and Finance 3, 335. 


Tue Sprovute-SHaw Pumpine System.—Oil Engineering and Finance 3, 345. 


Fisnine Toor ror Sprrat Stems.—Oil News 18, 303. Petr. World 
20, 168. 


New Bir ror Stanparp Toots.—Cal. State Mining Bureau. Oil News 
13, 311. 


Derr Dritiinc MEANS STANDARDISATION.—J. E. Pew. Oil Weekly 28, 
(1), 9. 


Most Tart Brrs OveERHEATED IN Fietp.—S. D. Tuthill. Oil Weekly 
28, (1), 12. 


SIMPLIFICATION AND IMPROVEMENT WorK Hanp-1n-Hanp.—A. B. Steen. 
Oil Weekly 27, (13), 9. 


Oprerators Discuss THEIR SipE oF MuppLe.—Oil Weekly 27, (13), 13. 


STANDARDISATION OF Rotary Toot Jornts.—S. A. Guiberson, Jr. Oil 
Weekly 27, (13), 74. 


MINUTES OF THE STANDARDISATION MEETING.—G. Hubley. Oil Weekly 27, 
(13), 82. 


SurvEyinc witH Arrecrarr W. Bagley. Journal of 
Western Society of Engineers (Dec.). 


Losses To Detay Om Dritiine.—Petr. Times 9, 416. 


OBSERVATIONS ON THE CALCULATION OF THE THICKNESS OF WATER-CASING 
in Om Wetus.—S. Eker. Moniteur du Pétrole Roumain (Mar. 1). Oil 
Engineering and Finance 3, 399. 


Diamonp Dritt Success ms Tampico.—Oil Engineering and Finance 3, 412, 


New Guipe ror Rotary Driti.—Petr. World 20, 156. 


PETROLEUM ENGINEERING IN THE SKULL CREEK Poot, Nortu-EasTerN 
Osace Country, Oxianoma.—T. E. Swigart. U.S. Bureau Mines. 
Petr. World 20, 140. 


MupD-LADEN ror Or. Wetis.—A. Knapp. Am. Inst. Min. and Met. 
Engineers. Petr. World 20, 162. 


STANDARDISATION IN OILFIELD Surriies.—A. B. Steen. Petr. Times 9, 469. 


Eva 


To 


APPA 
Hyp 
Bat! 
How 
a TAN! 
AR. 
Loss 
How 
Mau 
NEw 
THE 
INTE 
Mov 
AA 
THE 
Cor 
“ Sz 
MET 


CURRENT BIBLIOGRAPHY. 


Petr, 
PATENTS. 
AppARATUS FoR Deer Dritiinc Motor SunK IN THE Bore 
F. Egersdorfer. Ger. Pat. 362,979. Z. Int. Ver. Bohrin. u. Bohrtech- 

Bohr. niker (Feb. 1). Oil Engineering and Finance 3, 308. 

Hypraviic Surps ror Unscrewina AND Drawina Castna.—J. Volker. 
NG.— Deutsche Erdol A.-G. Ger. Pat. 362,869. J. Soc. Chem. Ind. 3, 388. 
y and 

Vil 4. Pire-Lines, TRANSPORT AND STORAGE. 

BaLiast SEPARATING BarGE.—Daily Telegraph. Petr. World 20, 78. 
345, How Prretines HAVE REVOLUTIONISED THE AMERICAN PETROLEUM 
Vorld Inpustry.—Petr. Times 9, 162. 

TANKS, WITH SpecIAL REFERENCE TO THOSE FOR StoraGe.—F. John- 
_— stone-Taylor. Oil News 13, 125. 

A Rapip anp AccuRATE METHOD FOR THE CALIBRATION OF STORAGE TANKS. 
28, —J. W. McDavid. J. Soc. Chem. Ind. 41, 2957. Chem. Abstr. 17, 319. 

Loss or Gasouine BY Evaroration.—J. H. Wiggins. Nat. Petr. News 14, 
eekly (47), 30; (48), 29. Chem. Abstr. 17, 338. 


How To DetrerMINE Gravity CorRRECTLY, AND HOW TO KEEP IT HicH.— 
een. J. R. Suman. Oil Weekly 28, (4), 64. 


MaAnHoNEY Pree Layina MACHINE USED IN Texas.—Oil Trade J. 18, (5), 120. 


New Stream Jacketep Pump, anp Fittine ror Pire-Lines.—Oil Trade J. 
Oil 14, (2), 95. 

Tae Youne Enoineer. Tank Erection.—Oil Engineering and Finance 
27, 3, 260. 

INTEGRAL WATERPROOFINGS FOR ConcRETE.—A. H. White. Ind. and Eng. 
l of Chem. 15, 150. Chem. Abstr. 17, 864. 


Movine A Larce Om Tanx.—Oil Engineering and Finance 3, 314. 


Tue EvAPoraATION AND Fire Loss Proptem—*“ M. Jennings. 
ING Corn Products Refining Co., New York. 


Corn Propucts Acqutres “ Ricuts.—Chem. and Met. Eng. 
28, 325. 

“ SeauiTe,” A MEANS oF FicutTtnc Evaporation Loss.—J. M. Jennings. 
Nat. Petr. News 14, (50), 50. Chem. Abstr. 17, 464. 


MetTHop oF SEPARATING PERMANENT GAS GREATLY AFFECTS CRUDE 
Evaroration.—J. H. Wiggins. Nat. Petr. News 14, (49), 29. Chem. 
Abstr. 17, 628. 


EVAPORATION OF STRAIGHT Run GASOLINE IN BARE AND INSULATED STORAGE 
Tanxs.—J. H. Wiggins. Nat. Petr. News 15, (1), 30. Chem. Abstr. 
17, 629. 


To Stor Evaporation Losses.—W. T. Deacon. Petr. Age 11, (5), 21. 


534 

Ou 

[RN 
ies. 

* 

60. 


544 CURRENT BIBLIOGRAPHY. 


Wortp’s Larcest Orn Strorace.—Petr. World 20, 142. 


Fire AnD ExprLosion Hazarps oF PETROLEUM AND PETROLEUM PropvctTs, 
—S. H. Katz and N. A. C. Smith. U.S. Bureau Mines Repts. Investiga. 
tions 2400. Chem. Abstr. 17, 882. 


PATENTS. 


Heatine Liquips Storace Tanks.—B. Mills, E. and H. Davis. Brit. 
Pat. 184,198. Chem. Abstr. 17, 162. 


TANK FOR STORING GASOLINE OR OTHER DANGEROUS Liquips.—P. F. A, 
Racine. U.S. Pat. 1,432,619. Chem. Abstr. 17, 230. 


SELF-SEALING TANK For Liquip Fvets.—E. Friant. U.S. Pat. 1,436,985. 
Chem. Abstr. 17, 628. 


COMPOSITION SPECIALLY APPLICABLE FOR COATING THE INTERIORS OF TANKS 
AND THE Like.—-W. H. Miles and R. J. Wheatley. Brit. Pat. 191,529. 
J. Soc. Chem. Ind. 42, 236a. 


Foam FOR PREVENTING EVAPORATION OF STorED Liquips.—F. A. Howard, 
G. H. L. Kent, and J. M. Jennings. Assrs. to Standard Development Co, 
U.S. Pat. 1,443,538. J. Soc. Chem. Ind. 42, 254a. 


TRANSPORTING AND Storinc Petrrotecm O1n.—F. M. Seibert and E. T. 
Gregg. U.S. Pat. 1,439,451. Chem. Abstr. 17, 874. 


5. Rerinery TECHNIQUE. 


REFINING GASOLINE AND KEROSENE BY E. Dunstan 
and B. T. Brooks. J. Ind. Eng. Chem. 14, 1112. J. Soc. Chem. Ind. 42, 
85a. Chem. Abstr. 17, 205. 


Tue Hypocuioritre Metuop or Orn Rerininc.— Petr. Times 9, 211. 


THe PuriricaTion oF NApHTHENIC Acips.—F. Zernik. Z. angew. Chem. 
35, 566. Chem. Abstr. 17, 83. 


Tue MANUFACTURE oF LUBRICATING O1Ls.—F. N. Williams. Refiner and 
Nat. Gasoline Mfr. 1, (2), 12. Chem. Abstr. 17, 205. 


Heat TRANSFER BY CONDUCTION AND Convection.—II. Liquips FLow1ne 
TurovcH Pires.—-W. H. McAdams and T. H. Frost. J. Ind. Eng. 
Chem. 14, 1101. Chem. Abstr. 17, 318. 


Use or Sutpnxur Dioxipe Treatine O1rs.—Refiner and Nat. Gasoline 
Mfr. 1, (2), 22. Chem. Abstr. 17, 338. 

Tyres or Distititation.—Petr. Age 11, (3), 16. 

Tue Resovvution oF PetTroteum Emutsions.—H. V. Dodd. Chem. and Met. 
Eng. 28, 249. 

Wuat at THE Lower Enp or THe Rectiryina Cotumn.—C. C. 
Van Nuys. Chem. and Met. Eng. 28, 255. 


Errect or RectTiFicaTion or Liquip AT AN INTERMEDIATE LEvet.—C. C. 
Van Nuys. Chem. and Met. Eng. 28, 311. 


ContTé 


Boa ¢ 
(: 


SuLPE 


Proc 
1 
Pur 
A 
4 


Remo 


Pur 


METH 


SuLPH 
Fire, 
B 
Desv! 
P 

1 
THE 

( 

a SEPA! 

] 

a BREA 
: 

MET! 
J 

Mant 

] 

] 


IUCTS, 
estiga- 


stan 


42, 


em, 


and 


CURRENT BIBLIOGRAPHY. 55 A 


Svutenuric Actip Recovery IN Or Rertnerites.—L. B. Skinner. Chem. and 
Met. Eng. 27, 734. Chem. Abstr. 17, 629. 


Fire, STEAM AND VacuuM-Stitts—SpeciFicatTions, Erricrencies.—H. 8. 
Bell. Nat. Petr. News 15, (1), 41. Chem. Abstr. 17, 629. 

DESULPHURISING PeTroLeUM Propvucts.—H. Broche. Brennstoff-Chemie. 
Petr. Times 9, 450. 

Contact Process FoR FILTERING OF PETROLEUM Propucts.—H. L. Kauff- 
man. Nat. Petr. News 15, (3), 81. Chem. Abstr. 17, 872. 


Bog Ore as AN Ort Fivrertnc Mepium.—E. R. Inman. Oil Gas J. 21, 
(34), 92. Chem. Abstr. 17, 873. 


Perroteum.—Petr. Age 11, (6), 15. 


PATENTS. 


Process OF FitTerInc Vapours.—W. C. and F. E. Wells. U.S. Pat. 
1,433,050. Chem. and Met. Eng. 27, 1232. Chem. Abstr. 17, 340. 
Puriryinc MineraL O1s.—C. R. Ehlers. Brit. Pat. 184,991. Chem. 


Abstr. 17, 206. 
Purtryinc Minerat O1s.—A. C. Nesfield. Brit. Pat. 183,527. Chem. 
Abstr. 17, 206. 


Rerimnine Orrs.—A. E. Dunstan. Brit. Pat. 184,281. Chem. Abstr. 17, 206. 


Removine From Sanp.—E. K. Davis. Can. Pat. 224,766. Chem. 
Abstr. 17, 207. 


Purtryine Oms.—V. F. Feeny. Brit. Pat. 185,247. Chem. Abstr. 17, 221. 


MetHop oF TREATING O1n.—E. M. Johansen. Assr. to The Atlantic Refining 
Co. U.S. Pat. 1,438,764. J. Soc. Chem. Ind. 42, 136a. Chem. Abstr. 


17, 874. 

Tue DESULPHURISING AND DECOLORISING OF PeTROLEUM.—A. E. Dunstan 
and F. G. P. Remfry. Brit. Pat. 190,553. Petr. Times 9, 276. J. Soc. 
Chem. Ind. 42, 174a. 


SEPARATING ASPHALT AND OZOKERITE FROM HyprRocARBONS.—H. Neumann. 
French Pat. 536,172. Chem. and Met. Eng. 28, 272. 


BREAKING Down Emvutsions.—Sharples Specialty Co. French Pat. 532,148. 
Chem. and Met. Eng. 28, 273. 

Metuop oF TREATING (PARAFFIN) WAx.—T. G. Delbridge, Assr. to Atlantic 
Refining Co. U.S. Pat. 1,438,985. J. Soc. Chem. Ind. 42, 216a. Chem. 
Abstr. 17, 875. 

MetHop oF TREATING O11 (TO SEPARATE PARAFFIN Wax).—C. F. Kennedy, 


Assr. to The Atlantic Refining Co. U.S. Pat. 1,439,171. J. Soc. Chem. 
Ind. 42, 2164. Chem. and Met. Eng. 28, 318. Chem. Abstr. 17, 874. 


MANUFACTURE OF LUBRICATING Orts FROM RESIDUES OBTAINED IN THE 
DIsTILLATION OF PETROLEUM O1is.—A. G. fiir Mineralél-Ind. vorm. 


D. Fanto und Co. Ger. Pat. 305,504. J. Soc. Chem. Ind. 42, 217a. 


Brit. 

3,985. 

ANKS 

»529, 

yard, 

t Co. 

__| 

ng. 

ine 

et. 


564 CURRENT BIBLIOGRAPHY. 


DESULPHURISING O1nrs.—W. R. Walkey and A. F. Bargate. Brit. Pat, 
186,738. Chem. and Met. Eng. 28, 320. 


Rerimntne Liqguip HyDROCARBONS CONTAINING SuLPHUR.—A. E. Dunstan. 
U.S. Pat. 1,435,824. Chem. Abstr. 17, 467. 


Process ror REFINING OF MINERAL O1Ls, PETROLEUM, BENZINE AND OTHER 
HyDROcCARBONS.—Plauson's (Parent Co.). Brit. Pat. 193,521. Chem. 
Age 8, 348. 


Process For REFINING MINERAL O1Ls.—Mineralélwerke Albrecht und Co, 
G.m.b.H. Ger. Pat. 360,274. J. Soc. Chem. Ind. 42, 259. 


REFINING OF MINERAL O1Ls, PETROLEUM, BENZINE AND Hypnro. 
CARBONS.—Plauson's Forschungsinstitut G.m.b.H. Ger. Pat. 362,459-00, 
J. Soc. Chem. Ind. 42, 2604. 


Reciamine StuDGE Acip IN PetTroLeuM ReFininc.—W. H. Simonson and 
O. Mantius. Can. Pat. 226,112. Chem. Abstr. 17, 874. 


6. Natura Gas. 


DEVELOPMENTS IN THE MANUFACTURE OF NATURAL Gas GasoLiIne.—F. F. 
Hosmer and F. M. Seibert. J. Ind. Eng. Chem. 14, 1106. Chem. Abstr. 
17, 205. 

Tue ANALyYsiIs oF MIxTURES OF HYDROGEN WITH THE PARAFFIN HyDROCAR- 
Bons.—R. Wigginton. Fuel 124, 152. Chem. Abstr. 17, 252. 


METHANE—PROPERTIES, CONSTANTS AND Uses.—J. Bronn. Chem. Zeit. 
46, 926. Chem. Abstr. 17, 332. 


CompresseD MeTHaNE.—J. Bronn. Z. angew. Chem. 35, 612. Chem. Absir. 
17, 332. 


SoLUBILITY OF METHANE IN WATER AND ORGANIC SOLVENTS UNDER PRESSURE. 
—F. Fischer and C. Zerbe. Brennstoff-Chem. 4,17. J. Soc. Chem. Ind. 
42, 133a. 


RetaTiveE USEFULNESS OF GASES OF DIFFERENT HEATING VALUE AND 
ADJUSTMENTS OF BURNERS FOR CHANGES IN HEATING VALUE AND 
Sreciric Graviry.—W. M. Berry, I. V. Brumbaugh, J. H. Eiseman, 
G. F. Moulton and G. B. Shawn. U.S. Bur. Standards Tech. Paper 222. 


Naturat Gas MANUAL FOR THE Home.—R. A. Cattell. U.S. Bur. Mines 
Tech. Paper 325. 


Naturat Gas Resources or America.—R. A. Cattell. U.S. Bur. Mines 
Bull. Petr. Times 9, 373. 


Tue Natvurat Gas Fretp or Sarmoser.—L. Letso. Petroleum (Jan. 10, 
Feb. 1). Oil Engineering and Finance 3, 342, 426. 


Natura Gas Huncary.—U.S. Commerce Repts. (Jan.), p. 31. 


Hetium Gas.—U.S. Congress, H.R. 11,549. 


Costs or Propuctne Naturat-Gas Gas Gasouine.—G. A. Burrell. Chem. 
and Met. Eng. 28, 290. 


INDUS" 


GASOLI 


MANU! 


Cost 
M 
FLow ¢ 
61 
THE C. 
35 
Tue P 
Ve 
24 
| fax “ 
Al 
CasING 
; Tue M 
Re 
TABLE! 
M 
APPAR. 
a Co 
PRocE: 
As 
Ch 
TESTIN 
Ch 
APPAR. 
1, 
20 

Pi 
PREPA 
Ge 
| A Pro 
It 
| C. 
13 


- Pat. 


nstan, 


OTHER 
Chem. 


id Co, 


YDRO- 
59-60, 


n and 


DCAR- 


CURRENT BIBLIOGRAPHY. 


Cost oF Propuctnc Naturat-Gas Gasouine.—E. G. Sievers. Chem. and 
Met. Eng. 28, 297. 


Frow oF Gas IN Prres.—R. Seeliger and G. Mierdel. Gas u. Wasserfach 65, 
618, 635. 

Tae CALIBRATION OF Gas FLtow Meters.—J. Obermiller. Z. angew. Chem. 
35, 659. Chem. Abstr. 17, 483. 


Tue Propuction or CARBON-BLAcK FROM NaTuRAL Gas BY THE HIGH 
Voutace Arc.—J. J. Jakowsky. U.S. Bur. Mines Repts. Investigations 
2417. Oil Trade J. 14, (1), 75. Chem. Abstr. 17, 625. 


Tue “ Evecrro” Frow Meter.—J. Terrace. Gas J. 160, 619. Chem. 
Abstr. 17, 627. 


CASINGHEAD GASOLINE GrowTH.—Petr. Age 11, (5), 15. 


Tue MeAsurRING oF Gas IN Quantity.—L. Ferrero. Annales des Mines de 
Roumanie (Jan.). Oil Engineering and Finance 3, 390. 


TABLES AND CHARTS FoR NaTuRAL Gas Users.—R. P. Anderson. Chem. and 
Met. Eng. 27, 1039. Chem. Abstr. 17, 868. 


PATENTS. 


APPARATUS FOR, AND Process oF, RECOVERING GASOLINE FROM NATURAL GAS. 
—J. B. Garner and S. C. Preston, Assr. to Hope Construction and Refining 
Co. U.S. Pat. 1,437,101. J. Soc. Chem. Ind. 42, 87a. 


Process AND APPARATUS FOR PropucING CARBON Biack.—C. Matlock, 
Assr. to Monroe-Louisiana Carbon Co. U.S. Pat. 1,438,542. J. Soe. 
Chem. Ind. 42, 106a. Chem. Abstr. 17, 860. 


TestinG CaLoriric VALUE oF Gas.—C. H. Lanphier. U.S. Pat. 1,432,472. 
Chem. Abstr. 17, 336. 


APPARATUS FOR SEPARATING Ort From Gas.—K. L. Reynolds. U.S. Pat. 
1,432,208. Chem. Abstr. 17, 339. 


7. Pretrrot anp OtrHer Motor FvELs. 


INDUSTRIAL ALCOHOL MANUFACTURE IN CuBA.—G. Haggard. Petr. World 
20, 72. 


GASOLINE TEN YEARS Hence.—R. H. McKee. Canad. Chem. and Met. 7, 4. 


MANUFACTURE OF INDUSTRIAL ALCOHOL AND ALCOHOL Motor FUEL IN THE 
Puiirrine Istanps.—Philippine J. Sci. 21, 17. Chem. Abstr. 17, 178. 


PREPARATION OF Motor FUEL FROM VEGETABLE O1L.—A. Mailhe. J. usines 
Gaz. 46, 289. Chem. Abstr 17, 197. 


A Process FOR THE PropvuctTion oF INDUSTRIAL ABSOLUTE ALCOHOL, AND 
Irs APPLICATION TO THE PREPARATION OF A Domestic Motor Fve.t.— 
C. Matiller and Van Ruymbeke. Compt. rend. 175, 588. Chem. Abstr. 
17, 332. 


F. E. 
Abstr. 
Zeit. 
Abstr. 
SURE. 
Ind. 
AND 
AND 
man, 
2292. 
fines 
fines 
, 10, 
hem. 


58 A CURRENT BIBLIOGRAPHY. 


Tue Proper UTIisation oF NatuRAL GASOLINE.—L. F. Bayer. Oil Trade J, 
14, (2), 25. 


GASOLINE SUBSTITUTE AWARDED GOVERNMENT CONTRACT IN SOUTH AFRICA,— 
Oil Engineering and Finance 3, 265. 


Curtous Causes oF GASOLINE Fires AND GAs ExpLosions.—A. H. Gill, 
Ind. and Eng. Chem. 15, 140. 


Natura Gasourne Utitisation.—L. F. Bayer. Petr. Age 11, (4), 50. 


Propuction oF ALcoHoL For Fuet Brazit.—U.S. Commerce Repts, 
(Jan.), p. 89. 


ELEMENTARY INTERNAL-CoMBUSTION ENGINEs.—J. W. Kershaw. Longmans, 
Green and Co. 


NaTuRAL-Gas GASOLINE IN 1921.—E. G. Sievers. U.S. Geol. Surv. (Separate 
from Mineral Resources of the U.S., 1921, Part II.) 


NAPHTHALENE AS A FUEL For ExpLosion Motor.—France-Belgique 2, (4), 36. 
Chem. Abstr. 17, 458. 


SPECIFICATION CHANGES IN NATURAL GASOLINE AND BLENDS ARE APPROVED. 
—wNat. Petr. News 14, (29), 22. Chem. Abstr. 17, 465. 


A Nationa (Frencu) Liquip Fvet.—cC. Mariller Tech. Moderne 14, 497. 
Chem. Abstr. 17, 620. 


Testinc Fuvets ror Hicu-Compression Enorves.—S. M. Lee and 8. W. 
Sparrow. J. Soc. Automotive Eng. 12, 11. Chem. Abstr. 17, 620. 


An EXPERIMENTAL SURVEY OF GASOLINE AND KEROSENE CARBURETION.— 
C. 8. Kegerris and G. A. Young. J. Soc. Auto. Eng. 12, 63. Chem. 
Abstr. 17, 630. 


Nicnots MepaL AWARDED To THomas MipGLEy, Jr.—Chem. and Met. Eng. 
28, 485. 


Tue Exptosion DANGER or Benzor.—Wendt. Oil News 18, 221. 


NaturRAL GASOLINE IN Motor Fvets.—O. P. Keeney. Oil and Gas J. 21, 
(28), 64. Chem. Abstr. 17, 465. 


PATENTS. 


Fuet ror Enoines.—B. H. Morgan. Brit. Pat. 
189,715. J. Soc. Chem. Ind. 42, 86a. 


Moror Fvet ror Arrcrarr.—H. R. Ricardo. Brit. Pat. 185,449. Chem. 
Abstr. 17, 201. 


Moror Spirit.—H. R. Ricardo. Brit. Pat. 183,577. Chem. Abstr. 17, 202. 
Moror Sprrir.—J. Hawes. Brit. Pat. 184,607. Chem. Abstr. 17, 202. 
Moror Fve..—H. Kleinschmidt. Brit. Pat. 185,796. Chem. Abstr. 17, 335. 


Process or Maxine Liquip Fver.—G. E. Gray. U.S. Pat. 1,438,823. 
J. Soc. Chem. Ind. 42, 1364. Chem. Abstr. 17, 870. 


Yoror F 
274. 


Moror F 


APPARAT 
1,43 


Motor 


27, 


OXIDISE 


ENGINE 
heir 


Gum Fo 


Om Uti 
and 


KEROSE 


MEXICA 
Che 
CARBUR 
67. 


Ch 


| 
Ab 


INCREA 
Ch 


Gas Ex 


How € 
Ch 


Tue M 
IN 


MINER. 
AY 


Lusri¢ 


LuBri 


274. 
: 
a 


CURRENT BIBLIOGRAPHY. 59 A 


Trade J, Yoror Fuer.—H. R. Giles. Brit. Pat. 187,326. Chem. and Met. Eng. 28, 


PRICA—B yoror Fuet.—S. W. Blake. Brit. Pat. 187,335. Chem. and Met. Eng. 28, 


H. Gill AppARATUS FoR Vaporistnc Liquip Fvers.—A. H. Eddy. U.S. Pat. 
1,437,587. Chem. Abstr. 17, 870. 


50. Motor Fve..—Riedel Akt.-Ges. Brit. Pat. 184,785. Chem. and Met. Eng. 
Repts 27, 1233. Chem. Abstr. 17, 202. 


8. KEROSENE. 


OxipIsED Kerosene.—Oil Engineering and Finance 3, 308. 


eparatl EXPERIMENTS WITH OxipIsED O1ts.—J. H. James and F. C. Zeisen- 
heim. Chem. and Met. Eng 28, 543. 


(4), 36. Gem ForMATION WITH OxipisED Fuets.— Chem. and Met. Eng. 28, 545. 


Om Uses or Orv. I1.—G. Howell. Oil Engineering 
ROVED. and Finance 3, 235. 


KeroseNne—Its Manuracture.—Petr. Age 11, (4), 15. 
497, 


Ss. W 9. Gas Om AND INTERMEDIATE OIL. 
MEXICAN VERSUS Gas B. Harper. Refiner 1, (3), 9. 
Chem. Abstr. 17, 466. 


ION,— 

Chem. CARBURETTING wiTH Low-GRADE Oi.—H. Vittinghoff. Gas Age-Record §1, 
67. Chem. Abstr. 16, 868. 

Eng. 


10. Luspricants AND LUBRICATION. 


SPECIFICATIONS FOR TRANSMISSION O1Ls.—J. Soc. Automotive Eng. 11, 453. 
Chem. Abstr. 17, 160. 


J. 2, Sotip Lusricants.— Dept. Sci. Ind. Res. Adv. Council Bull. No. 4. Chem. 
Abstr. 17, 160. 


INCREASING THE CONSISTENCY OF Or_s.—H. M. zu Eissen and P. Kiederich. 
Chem. Abstr. 17, 347. 


Pat. § Gas Enorne Cy.inper Lusrication.—J. B. Rathbun. Petr. Age 11, (2), 39. 


, How Our Greases arE Mape.—H. L. Kauffman. Petr. Age 11, (2), 21. 
‘hem. Chem. Abstr. 17, 873. 


THe MANUFACTURE OF LUBRICANTS, SHOE PoLIsHES, AND LEATHER DREssS- 


D2. 1ncs.—R. Brunner. Scott, Greenwood and Son, London. 

MrineraL LUBRICATING OILS—THEIR PREPARATION, PROPERTIES AND Ex- 
335 AMINATION. Parts I., I1.—R. Kissling. Chem. Zeit. 47, 77, 100. 
823 LUBRICATION OF FLouR MILLING Macuinery.—Lubrication 8, 109. 


LuBRICATION OF FiIREARMS.—Lubrication 8, 119. 


— 
974. 


60,4 CURRENT BIBLIOGRAPHY. 


LUBRICATION IN THE BakinG InDustry.—Lubrication 8, 121. 


LuBRIcATION OF Etecrric GEARS AND Pinions.—Lubrication 8, 
131. 


Castor O11 1n Enerne Lusrication.—J. E. Hackford. Oil Engineering and 
Finance 3, 355. 


Betrer Service rrom Lusricatinc O1s.—A. F. Brewer. Ind. 
Management 65, (1), 13. 


Our BroapENING KNOWLEDGE oF LuBrication.—A. E. Dunstan and F. B. 
Thole. Chem. and Met. Eng. 28, 299. 


COMPARISON OF PARAFFIN AND AsPHALT LUBRICATING Orrs.—F. N. Williams. 
Refiner 1, (3), 13. Chem. Abstr. 17, 466. 


RECLAMATION OF UsepD Petrroteum Lusricatine Ors.—W. H. Herschel 
and A. J. H. Anderson. U.S. Bur. Standards Tech. Paper 223. Chem. 
and Met. Eng. 28, 508. 


PATENTs. 


Om Emutsions.—Plauson's (Parent Co.), Ltd. Brit. Pat. 185,779. Chem. 
Abstr. 17, 320. 


Propvuction or A Souip Lusricant —F. Springorum. Ger. Pat. 359,735. 
J. Soc. Chem. Ind. 42, 136a. 


APPARATUS FOR TREATING Ort, PARTICULARLY ADAPTED FoR RECLAIMING 
Usep Lvusricatinc O1.—British Thomson-Houston Co. General 
Electric Co. Brit. Pat. 191,547. J. Soc. Chem. Ind. 42, 2174. 


ll. Fuser On. 
Pressure Feep Ort Burners.—J. B. Rathbun. Petr. Age 11, (3), 21. 
New Type or Fvet O1t Atomiser Perrecrep.—Oil Trade J. 14, (2), 95. 


WarTeER-TuBE BorLers FoR MERCHANT Suips.—F. T. Addyman. Oil Engin- 
eering and Finance 3, 219. 


More Facts on Or. Burners.—J. B. Rathbun. Petr. Age 11, (4), 78. 


CoMPARATIVE Costs oF CoaL AND T. Addyman. Lloyd's Calendar. 
Petr. World 20, 104. 


Low-Pressure Or Burners.—O. H. Binder. Wadrme and Kdlte 
Tech. 24, 167. Chem. Abstr. 17, 463. 


PatTENTs. 
Liquip Fvet Burners.—H. Hutchinson. Brit. Pat. 189,882. 


Mixture oF Liquip anp Fvets.—C. J. Greenstreet. U.S. Pat. 
1,432,178. Chem. Abstr. 17, 335. 


Liquip HypRocARBON BURNERS OF THE INJECTION TyPE.—L. Grote. Brit. 
Pat. 191,092. 


BuRNER 


Liquip-1 
Abs 


Tue Pr 
TIO: 
Pet 


DreseEL 


UTILISA 
gra 


FacTorR 
Co! 
bui 
71) 


N. 


Moro: 


(1), 
NorTes 
: W. 
: Ou 
= Fi 
CARE 
En 
Hicu § 
01 
REVIE' 
| an 
Fi 
Les M 
Pe 
; Tue I 
D. 
HEAV) 
PALM | 


ion 8, 
ig and 

Ind. 
F. B. 
iams, 


schel 
‘hem. 


ar. 


CURRENT BIBLIOGRAPHY. 614 


BurNERS For Fuet.—F. Lis. Brit. Pat. 191,126. 


Liquip-Furt Burners.—A. W. Southey. Brit. Pat. 185,877. Chem. 
Abstr. 17, 870. 


12. Dieser Or anp ENGINES. 


Tue Present STatus AND PROBABLE DEVELOPMENT OF INTERNAL-COMBUS- 
TION Enernes To Consume Heavy Fvuets.—H. L. Doherty. Amer. 
Petr. Inst. Petr. World 20, 75. 


Diese ENGINES AND Furts.—M. Rotter. Petr. World 20, 76. 


UTILISATION OF VEGETABLE O1Ls aS Motor Fuets.—Mathot. Bull. mat. 
grasses inst. colonial Marseille 1921, 116. Chem. Abstr. 17, 197. 


Factors AFFECTING THE UTILISATION OF Heavy Fvuet In INTERNAL- 
ComBusTIon Enoines.—H. Moore. N.E. Coast Inst. Eng. and Ship- 
builders. J. Soc. Chem. Ind. 42, 1344. Oil Engineering and Finance 2, 
711. Chem. Abstr. 17, 630. 


Att-AmMERICAN Compressor Engine a Success.—Oil Trade J. 14, 
(1), 92. 


Nores ON THE MECHANICAL INJECTION OF FUEL In Heavy O11 ENGINES.— 
W. P. Sillence. Oil Engineering and Finance 3, 223. 


Om Nomenciature.—Inst. of Mech. Eng. Oil Engineering and 
Finance 3, 190. 


CaRE AND MAINTENANCE OF DieseL Enoines.—G. E. Windeler. Diesel 
Engine Users Assoc. Petr. World 20, 122. 


Hick Serep Ow Enatnes.—J. L. Chaloner. Inst. of Auto. Engineers. 
Oil Engineering and Finance 3, 359, 414. 


REVIEW OF DIFFERENT TYPES OF MARINE INTERNAL-COMBUSTION ENGINES.— 
N.E. Coast Institution of Engineers and Shipbuilders. Oil Engineering 
and Finance 3, 363. 


Fvet Oms anp Hicu-Speep Enornes.—H. Moore. Oil Engineering and 
Finance 3, 365. 


Les Moreurs Diese. et LES Motreurs Semi-Dieset.—G. Vaillot. Dunod, 
Paris. 

THe Design Construction or Or Enoines.—A. H. Goldingham. 
D. Van Nostrand and Co. 


Heavy Ow ENGInes ror VEnICLES.—Oil Engineering and Finance 3, 394. 
Pam as Fvet ror Or Enoines.—Petr. World 20, 158. 


Heavy Ow Workina Costs.—Diesel Engine Users Association. 
Petr. World 20, 159. 


PATENT. 
Moror Fveu.—T. M. Hickman. Brit. Pat. 186,106. Chem. Abstr. 17, 335. 


hem. 

735. 

ING 

eral 

in- | 

lte 

t. 

t. 


CURRENT BIBLIOGRAPHY. 


13. 


PLANT AND MACHINERY. 


INSULATION OF ReFINERY EQuipmMeNntT.—Celite Products Co., America, 


Oil News 13, 134, 249. Petr. World 20, 118. 


Nores ON THE Use or SurpeR-CENTRIFUGES IN THE TREATMENT OF PETROLEUM 
Waste. E. Davin. Mat. grasses 14, 6259. Chem. Abstr. 17, 204. 


Oil Gas J. 2, 


Success or Or Rerinine.—B. L. Jarrett. 
(24), 82. Chem. Abstr. 17, 205. 


Guiass Rincs—a New Towers.—F. C. Zeisberg. 
Chem. and Met. Eng. 28,9. J. Soc. Chem. Ind. 42, 1274. 


Oil Trade J. 14, 


ImproveD OF CONDENSER INTERESTS REFINERS. 
(1), 92.° 


Tue “ Stone-Hopeson Vatvetess Rotary Pump.—Oil Engineering and 
Finance 3, 364. 


APPLIANCES FOR Movine Liquips tn CHemicat Piants.—-A. F. Fischer, 
Chem. Age (N. Y.) 30, 501. Chem. Abstr. 17, 483. 


Some Aspects oF FractTionat Brittain and C. Elliott. 
Chem. and Ind. 42, 323. 


CENTRIFUGAL Om TreatTmMENT.—J G. Shedgen. Petr. Age 11, (2), 26. 
Chem. Abstr. 16, 873. 


Distititinc Cotumn E_ements.—J. A. Steffens. Chem. Age (N. Y-.) $1, 75. 


PATENTS. 


SEPARATING CoNnSTITUENT HypDROCARBONS OF PETROLEUM VAPOURS BY 
PartiaL ConpENSATION.—H. C. Smart, Assr. to Standard Oil Co. of New 
York. U.S. Pat. 1,437,689. J. Soc. Chem. Ind. 42, 87a. Chem. Absts. 
17, 874. 


Process For Hyprocarson Tars.—A. B. Foster. 
Brit. Pat. 190,754. Chem. Age 8, 125. 


Roratinc E_ectrope DEHYDRATION FOR Petroteum Emutsions.—H. C. 
Eddy. Can. Pat. 225,385. 


Distrtuinc Petrroteum.—W. C. and F. E. Wells. U.S. Pat. 1,433,052. 
Chem. Abstr. 17, 339. 


APPARATUS FOR PetrroLteum DistILLatTion.—E. W. Isom and J. E. Bell. 
U.S. Pat. 1,432,067. Chem. Abstr. 17, 339. 


CENTRIFUGAL Emvutsiriers.—W. P. Thompson. From the Sharples Separator 
Co. Brit. Pat. 187,642. J. Soc. Chem. Ind. 42, 129a. 


METHOD oF, AND APPARATUS FOR, FRACTIONATION OF PeTroLeuM.—H. P. 
Straus. Brit. Pat 189,239. J. Soc. Chem. Ind. 42, 136a. 


Propuction or Licur HyprocarBons From Heavy HypRocARBONS.— 
C. R. Burke. Brit. Pat. 190,751. 


Co 


Pe 
21 


APPAR. 
Jo 
In 


RoTar 
F. 


ArPaR. 
F. 


ASPHA 


62 Aa 
APPARA 
Ve 
J, 
| 
= 
As 
| 
1, 
VARIA 
H 
1, 
Deru 
ke 
Fal 
Proct 
APPA} 
Prop! 
1 
1 
I 


63 A 


CURRENT BIBLIOGRAPHY. 


APPARATUS FOR ContiINUoUS DISTILLATION OF TAR, OILS AND THE LIKE.— 
Verein fiir Chemische u. Metallurgists Produktion. Ger. Pat. 357,281. 
J. Soc. Chem. Ind. 42, 138a. 


PETROLEUM PREHEATERS AND FRACTIONATING STILLs.—The Stirling Boiler ; 
Co. and W. W. Watt. Brit. Pat.191,465. J. Soc. Chem. Ind. 42, 216a. j 


merica. 


OLEU 
PUM rrecrricaL Denyprator (FoR Perroteum Emusions).—F. W. Harris, 


Assr. to Petroleum Rectifying Co., California. U.S. Pat. 1,440,828. f 
J. Soc. Chem. Ind. 42, 217. 


DEHYDRATING PETROLEUM EMULSIONS By Osmosis.—W. Meredith, Assr. to 
Petroleum Rectifying Co. U.S. Pat. 1,440,835. J. Soc. Chem. Ind. 42, 
216a. Chem. and Met. Eng. 28, 318. 


ArpARATUS FOR DEHYDRATING AND CLEANING (PETROLEUM O1Ls).—R. G. 
Jones, Assr. to Brown Process Co. U.S. Pat. 1,440,832. J. Soc. Chem. 
Ind. 42, 217. 


Rorary Apaprep For Roastinc BoNEBLACK OR EARTH.— 
F. Peiter. U.S. Pat. 1,434,023. 


ArPARATUS FOR PURIFYING GASOLINE BY FILTRATION AND SEDIMENTATION.— 
F. V. Ross. U.S. Pat. 1,437,153. 


iq and 


ischer, 


liott. AspHattic Propuctr Perrroteum.—L. Kirschbraun. U.S. Pat. 


1,436,450. Chem. Abstr. 17, 631. 


Meruop oF, AND APPARATUS FOR, Continuous DISTILLATION. 
Vapour Box or Stitt ror DistiiLatTion Systems.—F. M. Hess. U.S. 
Pat. 1,443,742-3. J. Soc. Chem. Ind. 42, 255a. 


VARIABLE-FIELD ELectric DEHYDRATOR (FOR PETROLEUM EMULSIONS).— 
H. C. Eddy, Assr. to Petroleum Rectifying Co. (California). U.S. Pat. 
1,442,608. J. Soc. Chem. Ind. 42, 259a. 


DEPHLEGMATION PLANT (e.g., FOR MINERAL O1Ls).—J. Swoboda and Dampf- 
kessel-u. Gasometerfabrik A. G. vorm. A. Wilke und Co. Ger. Pat. 
362,461. J. Soc. Chem. Ind. 42, 260a. 


Process OF FRACTIONATION (FOR RECOVERY OF GASOLINE).—H. F. Perkins, 
Assr. to Rosanoff Process Co. U.S. Pat. 1,444,208. 


ApPARATUS FoR AND Coxinc Heavy Hyprocarsons.—L. 
Steinschneider. U.S. Pat. 1,437,566. Chem. Abstr. 17, 874. 


Propuction oF Emutstons.—W. Douglas and Sons, Ltd., and J. 8. Nicol. 
Brit. Pat. 191,472. Chem. Age 8, 181. 


BY 
New 
Absts. 


14. Trstrnc, ANALYSIS AND APPARATUS. 


A Srwete Faure Viscosmmeter.—H. Wolff and Irineu. Chem. 
Umschaw 29, 373. J. Soc. Chem. Ind. 42, 123. 


A New Practicat CoLtorimeTer.—E. Moreau and A. Bonis. Ann. Fals. 
15, 357. J. Soc. Chem. Ind. 41, 9984. Chem. Abstr. 17, 1. 


Tue Errect or VARIATION IN WEIGHT OF THE RIDERS AND PLUMMETS OF 
THE WesTPHAL BALANCE UPON THE AccURACY OF SPECIFIC GRAVITY 
Dererminations.—E. A. Tschudy. J. Am. Chem. Soc. 44, 2130. 
Chem. Abstr. 17, 5. 


rator 


1, 75. 
Bell. 
_ | 
P. 
H® 


644 


CURRENT BIBLIOGRAPHY. 


Tue Error in THE Bincuam Viscosimeter.—J. Ind. Eng. Chem. 
14, 724. Chem. Abstr. 17, 20. 


Nore oN THE DETERMINATION OF THE SpEeciFIC GRAVITY OF PETROLEUM 
Propucts.—E. Kroch. Mat. grasses 14, 6257. Chem. Abstr. 17, 204. 


NovTEs ON THE DETERMINATION OF ABSOLUTE VISCOSITY OF PETROLEUM OLLs. 
—W. H. Fulweiler and C. W. Jordan. J. Ind. Eng. Chem. 14, 723. 
Chem. Abstr. 17, 204. 


Lusricating JouRNAL FricTion AND Friction EXPERIMENTS.— 
Duffing. Z. angew. Chem. 35, 605. Chem. Abstr. 17, 318. 


New Meruops or PuysicAL MEASUREMENT FOR THE VALUATION OF LuBrI- 
cants.—Vieweg. Braunkohle 21, 454. Chem. Abstr. 17, 318. 


MetTHODS FoR DETERMINING SEDIMENT IN Fvet O1ts.—A. D. Bauer. U.S. 
Bur. Mines Repts. Investigations 2408. Chem. Abstr. 17, 337. 


LABORATORY EXAMINATION OF PARAFFIN AND VASELINE.—E. Pyh | . 
Petroleum 18, 1164. Chem. Abstr. 17, 338. 


TEecHNICAL TEsTING OF ABSORBENT MATERIALS.—E. Berl and K. Andress. 
Z. angew. Chem. 35, 722. J. Soc. Chem. Ind. 42, 127. 


CRUCIBLE FOR THE Rapip DETERMINATION OF SULPHUR (IN MINERAL OILS).— 
H. Hiller. Z. angew. Chem. 36,25. J. Soc. Chem. Ind. 42, 134a. 


REFRACTOMETRIC EXAMINATION OF Liquip Furets.—H. Eckhart. Brennstoff 
Chem. 4, 24. J. Soc. Chem. Ind. 42, 134. 


OXIDATION OF PETROLEUM HyprocarBons.—W. von Protrowsky and W. 
Jakubowicz. Petroleum 19, 5. J. Soc. Chem. Ind. 42, 134a. 


DratnaGE Error IN THE MEASUREMENT OF VISCOSITY BY THE CAPILLARY 
Tuse Metuop.—E. C. Bingham and H. L. Young. J. Ind. Eng. Chem. 
14, 1130. J. Soc. Chem. Ind. 42, 164a. 


DETERMINATION OF WATER IN MINERAL O1ts.—L. Losana. Giorn. Chim. 
Ind. Appl. 4, 570. J. Soc. Chem. Ind. 42, 172. 


DETERMINATION OF THE SpeciFic Gravity (oF Liqurps) By Mour’s BALANCE. 
—A. Klaus. Chem. Zeit. 47, 85. J. Soc. Chem. Ind. 42, 206. 


Testinc O1miness BY Friction-Testinc Macuines.—W. H. Herschel. 
Chem. and Met. Eng. 28, 302. 


Tue Errect or VariaBLe Heap Viscosiry MEASUREMENTS.—F. M. 
Lidstone. Phil. Mag. 44, 953. Chem. Abstr. 17, 485. 


SIMULTANEOUS DETERMINATION OF SULPHUR AND HALOGEN IN ORGANIC 
Compounps.—C. 8. Leonard. J. Am. Chem. Soc. 45, 255. J. Soc. Chem. 
Ind. 42, 248a. 


VARIATION IN Loviponp Cotour Reapines.—P. W. Tompkins. Cotton Oil 
Press 6, (7), 30. Chem. Abstr. 17, 889. 


TECHNICAL EXAMINATION OF LUBRICATING OIL AND GREASE.—F. W. Watson 
and H. D. Bell. J. Chem. Met. Soc. S. Africa 22,211. Chem. Abstr. 17, 
160. 


Prot 


APPA 
a 
CALo 
Cont 
THE 
THE | 
Two 
4 
Mec! 
Proc 
Pro! 
Com 
Pro 
Prot 
Crac 
Pro: 


/BRI- 


ress, 


:).— 


ICE. 


17, 


CURRENT BIBLIOGRAPHY. 


PATENTS. 


Srecrric Gravity Apparatus.—E. G. Bailey. Brit. Pat. 184,789. Chem. 
Abstr. 17, 3. 


APPARATUS FoR TesTiING O1Lts.—F. H. M. Klee. Brit. Pat. 185,814. Chem. 
Abstr. 17, 231. 


CALORIMETER.—lIgranic Electric Co., Ltd. From The Cutler-Hammer Manu- 
facturing Co. Brit. Pat. 190,650. J. Soc. Chem. Ind. 42, 165a. 


Continvous Recorpine CaLorimeter.—J. Aguillon. U.S. Pat. 1,435,783. 
Chem. Abstr. 17, 353. 


15. CrackiInc AND HypDROGENATION. 


Tue Puace or “ Crackinc”’ TecnnoLtocy.—F. A. Howard. 
Chem. Age (N. Y.) 30, 523. 


Tue Knox Cyciic Crackine Process.—E. Owen and M. Colny. Petr. Times 
9, 361. 


Two Crackine Processes.—J. E. Hackford. Oil Engineering and Finance 
3, 356. 


MECHANISM OF THERMAL DECOMPOSITION OF THE PENTANES.—G. Calingaert. 
J. Am. Chem. Soc. 45, 130. 


Process oF Propuctnc Hyprocarsons or RELATIVELY Low BorLIne 
Pornt From Tar Orts.—M. Melamid. Brit. Pat. 171,367. J. Soc. 
Chem. Ind. 42, 218a. 


Propucinc NAPHTHA FROM HEAvieR DistiLtates.—J. V. Meigs and E. J. 
Ford. Refiner 1, (3), 7. Chem. Abstr. 17, 466. 


COMPARISON OF PRINCIPLES INVOLVED IN EXISTING CRACKING ProcressEs.— 
L. Reiss and E. R. Lederer. Refiner and Nat. Gasoline Mfr. 2, (1). 
Chem. Abstr. 17, 872. Petr. Times 9, 483. Oil Engineering and Finance 
3, 164. 


PaTENTs. 


Process oF Maxine Motor Fve..—L. de Florez, Assr. to Motor Petrol Co. 
U.S. Pat. 1,437,045. J. Soc. Chem. Ind. 42, 86a. 


Process oF TREATING PeTROLEUM.—R. Cross, Assr. to Gasoline Products Co. 
U.S. Pat, 1,437,229. J. Soc. Chem. Ind. 42, 87a. Chem. Abstr. 17, 631, 
870. 


Crackine Apparatus.—E. C. Blasdell. U.S. Pat. 1,437,712. J. Soc. Chem. 
Ind. 42, 87a. Chem. Abstr. 17, 874. 


Process AND APPARATUS FoR TREATING HypRocaRBON O11s.—R. B. Day, 
Assr. to Day’s Petroleum Process Co. U.S. Pat. 1,437,932-3. J. Soc. 
Chem. Ind. 42, 874. Chem. Abstr. 17, 874. 


Process FOR THE PropucTION or Licgnut HyprocarBons From HEAVY 
Hyprocarsons.—C. R. Burke. Brit. Pat. 190,751. Chem. Age 8, 125. 


654 
‘hem. 
4EUM 
U4. 
723. 
U.S. : 
stoff 
W. 
em. 
NIC 
son 
H*2 


664 CURRENT BIBLIOGRAPHY. 


Tue TREATMENT OF HyprocarBons.—A. T. Stuart. Can. Pat. 225,671. 


Chem. Abstr. 17, 207. 


Crackine Hyprocarsons.—Universal Oil Products Co. Brit. Pat. 185,439. 


Chem. Abstr. 17, 207. 


Crackinac Hyprocarspons.—C. A. Jenson. Brit. Pat. 185,624. Chem. 
Abstr. 17, 207. 


CrackinG Hyprocarsons.—F. G. Niece. Brit. Pat. 185,632. Chem. Abstr. 
17, 207. 


APPARATUS FOR THE DecomposITION oF HyprRocarBons.—A. T. Stuart and 
G. N. Middleton. Can. Pat. 225,672. 


Process or TREATING HypROCcCARBON O1Ls AND Tars.—A. B. Foster. Brit. 
Pat. 190,754. J. Soc. Chem. Ind. 42, 136a. 


Recovery or Atuminium Catoripe.—R. Haddan. From Gulf Refining Co. 
Brit. Pat. 191,582. Chem. Age 8, 182. J. Soc. Chem. Ind. 42, 183. 


CRACKING AND HypROGENATING HyprocarsBons.—G. F. Forwood and J. G. 
Taplay. Brit. Pat. 190,284. J. Soc. Chem. Ind. 42, 174a. 


Process or Recovertnc ALUMINIUM CHLORIDE UsED IN THE CONVERSION 
or Hicu Point Hyprocarsons into Low Borne Pornt 
Hyprocarsons.—E. C. R. Marks. From Hoover Co. Brit. Pat. 
192,106. Chem. Age 8, 241. 


APPARATUS FOR TREATING (CRACKING) PETROLEUM AND OTHER Hypro- 
carBons.—C, P. Dubbs, Assr. to Universal Oil Products Co. U.S. Pat. 
1,440,772. J. Soc. Chem. Ind. 42, 217. 


MetHop or TREATING (CrackING) Heavy Hyprocarsons.—U. 8S. Jenkins 
and 8. Schwartz. U.S. Pat. 1,440,996. J. Soc. Chem. Ind. 42, 217a. 


Process AND APPARATUS FOR CRACKING HyprocarBons.—C. 8S. Davis. 
Brit. Pat. 180,719. 


PRocEss FOR MANUFACTURING LIGHT HYDROCARBONS FROM CARBON, MINERAL 
AND Heavy HyprocarsBons, By MEANS OF PRESSURE AND HEat, 
WITH OR WITHOUT HypRoGEN.—-F. Bergius and 8. Léffler. Brit. Pat. 
192,849. Chem. Age 8, 291. 


PROCESS FOR THE TREATMENT OF SOLID CARBONACEOUS MATERIALS, MINERAL 
Ors anp Heavy Hyprocarpons By HEAT AND HIGH PRESSURE, WITH 
OR WITHOUT HypRoGEN.—F. Bergius and 8S. Léffier. Brit. Pat. 192,850. 
Chem. Age 8, 292. 


CracKING PETROLEUM Onms.—J. H. Adams. U.S. Pat. 1,433,519. Chem. 
Abstr. 17, 466. 


CRACKING HyprocarBon Orrs.—J. L. Murrie. U.S. Pat. 1,435,652. Chem. 
Abstr. 17, 467. 


Crackinc HyprocarBon Ors.—C. L. Lightenholme. U.S. Pat. 1,434,300. 
Chem. Abstr. 17, 467. 


Process or Propuctne Low Point HypRocARBONS FROM HIGH 
Bortinc HyprocarBons.—Plauson’s (Parent) Co., Ltd. From 
H. Plauson. Brit. Pat. 193,071. Chem. Age 8,315. Petr. Times 9, 456. 


A 


STILL 


GASIF 


Manu 
| 
| 
Tue I 
A 
CHAR: 
6 
|... 
5 
G 
+ 
THe ! 
A NE 
0 
Tue C 
Stub! 
On O1 
SHALE 
“ 
9, 
CHILL 
a 


5,671. 


9,439, 


them, 


Lbstr. 


and 


Brit. 


em. 


CURRENT BIBLIOGRAPHY. 674 


MANUFACTURE OF Low Bortine O1rs.—R. Haddan, Gulf Refining Co. Brit. 
Pat. 193,188. Chem. Age 8, 315. 


Process oF Propuctna Hyprocarsons or Rewativety Low BOoILine 
Pornt.—M. Melamid. Brit. Pat. 171,390. J. Soc. Chem. Ind. 42, 259a. 


Arraratus ApaptTep To Distr, Crupge Perroteum.—C. B. Forwood. U.S. 
Pat. 1,442,935. J. Soc. Chem. Ind. 42, 259a. 

Propuction or Low-Boitinc Pornt SaTuRATED HyDROCARBONS FROM 
Heavy Hyprocarson O1s._Chem. Research Synd., Ltd., Assees. of 
A. 8S. Ramage. Brit. Pat. 174,574. J. Soc. Chem. Ind. 42, 260a. 


Process For CONVERTING HyDROCARBON OILS INTO OF LOWER BOILING 
Pornt.—R. Cross. Brit. Pat. 191,318. J. Soc. Chem. Ind. 42, 260a.° 


For TREATING HyprRocARBON C. Pool. U.S. Pat. 1,436,526. 
Chem. Abstr. 17, 631. 


16. INsuLATING OILs. 


Tue Inrivence or Low TEMPERATURE ON MINERAL OILs IN TRANSFORMERS 
AND SWITCHES, AND THE CoLp Test ror THese O1is.—G. Brihlmann. 
Petroleum (Jan. 20). Oil Engineering and Finance 3, 400. 


CHARACTERISATION OF TRANSFORMER O1Ls.—H. Stager. Helv. Chim. Acta 6, 


62. J. Soc. Chem. Ind. 42, 257a. 


INSULATING OILS ARE Decomposep By PassaGe or CurRRENT—How To 
Keep AND Restore THEIR STRENGTH.—E. J. Gealey. Coal Age 22, 953. 
Chem. Abstr. 17, 691. 


17. SHALE AND SHALE OILs. 


GASIFICATION OF Or, SHALES AT THE INNSBRUCK GAs PLANT.—M. Sollner. 
Gas u. Wasserfach 65, 514. Z. Ver. Gas Wasserfach 62, 31, 35. Chem. 
Abstr. 17, 201. 


Tue New ALBANY SHALES or INDIANA.—J. R. Reeves. U.S. Bur. Mines 
Rept. Investigations 2390. Chem. Abstr. 17, 205. 


A New Apparatus ror DistTintaTiIon ANALYSIS AND EXPERIMENTS WITH 
Om SHALE.—W6bbling. Braunkohle 21, 453. Chem. Abstr. 17, 206. 


Tue Ow SHares or Kentuckxy.—V. C. Alderson. Railroad Redbook 39, 923. 
Chem. Abstr. 17, 338. 


Srupres oF THE New ALBANY SHAte.—J. R. Reeves. U.S. Bur. Mines 
Repts. Investigations 2423. 

On Or, SHALE Unsaturates.—C. W. Botkin and R. W. Boyd. Petr. Age 
11, (3), 56. 


SHALE DisTILLATION IN EstHonta.—Petr. Times 9, 236. 


Ow rrom SoutH AFrican SHate.—S. Afr. Mining and Eng. J. Petr. Times 
9, 251. 


Orn SHaLe.—Oil Engineering and Finance 3, 253. 


J. G. 
OINT 
DRO- 
kins 
TA. 
Wis. 
RAL 
SAT, 
ITH 7 
om 


68 A CURRENT BIBLIOGRAPHY. 


Ow SHates or THe Unirep States.—D. T. Day. Oil Engineering and 
Finance 3, 209. 


Sour Arrican SHate.—Eng. and Mining Journal Press. Oil Engineering 
and Finance 3, 216. 


Ort SHALE AS A tn Estuonta.—U.S. Commerce Repts. (Dec.), p. 600. 


New Avpany Suare.—U.S. Bur. Mines Repts. Investigations 2425. Oil 
Engineering and Finance 3, 276. 


Braziuian Orn SHALE TestTED.—Oil News 13, 250. 


THe NATURE OF THE O1L-YIELDING MATERIAL IN O1_-SHates.—D. T. Day. 
Oil Engineering and Finance 3, 353. 


DIsTILLATION OF Ort SHALES IN Sparn.—E. A. Ritter. Eng. and Mining 
Jour. Press 115, 326. 


Or SHare.—E. Hentze. Petroleum 18, 1233. Chem. Abstr. 17, 465. 


Ort-SHace Unsaturates.—C. W. Botkin and R. W. Boyd. Petr. Age 10, 
(11), 78. Chem. Abstr. 17, 465. 


Tue ComBustion oF Brrumtnovus SHALES tn Gas Propucers.—-N. N. Dobro- 
khotov. Ind. Russe Petrole Schistes (5-8), 259. Rev. Métal 19, 532. 
Chem. Abstr. 17, 626. 


Tue Mrininc or Ort SHAtes.—W. C. Russell. Railroad Red Book 39, 1051. 
Chem. Abstr. 17, 629. 


Ow SHave Unsaturates.—C. W. Botkins and W. A. Boyd. Petr. Age 10, 
(12), 26. Chem. Abstr. 17, 629. 


CANNEL CoAaL AND CARBONACEOUS SHALE Deposits oF PENNSYLVANIA.— 
C. R. Fettke. Am. Inst. of Min. and Metallurgical Engineers. Oil 
Engineering and Finance 3, 413. 


Tue New ALBANY SHALE oF INpDIANA.—J. R. Reeves. Bull. Am. Assoc. 
Petr. Geologists. Oil Engineering and Finance 3, 426. 


SHAce.—U.S. Bur. Mines. Petr. World 20, 152. 


Tue Ort AND THE Ort SHALE INDUSTRY IN EsTHONIA.— 
A. von Antropoff. Z. angew. Chem. 35, 647. Chem. Abstr. 17, 872. 


PATENTS. 


FurNACcEs For UTILISATION oF BrtumiNous SHALE AND THE LiKE, BY Di1s- 
TILLATION AND SuBSEQUENT ComBusTion.—S. V. Bergh and K. E. 
Larsson. Brit. Pat. 188,693. J. Soc. Chem. Ind. 42, 86a. 


APPARATUS FOR DISTILLATION OF CARBONACEOUS MATERIALS.—-T. W. 8S. 
Hutchins. Brit. Pat. 190,819. Chem. Age 8, 125. 


Dry Distintation.—K. B. Quinan. Brit. Pat. 184,451. Chem. Abstr. 17, 


202. 


DisTILtinc SHALE.—L. Kern. Brit. Pat. 183,823. Chem. Abstr. 17, 207. 


APPARA 
Or 
17. 


APPARA 
OR 


DisTILt 
Ab 


DIsTIL! 
WwW 


RETOR 
In 


PROCE 
AD 
Se 


Contr 
R 
Ei 


APPAF 
C 
RETO! 
G 
3 
Proct 
F 


Horw 


: 

‘ 

MeTHC 
J 
Conan 

THE 
THE | 
= 
THE | 
Low. 


CURRENT BIBLIOGRAPHY. 694 


AprpARATUS FOR Finety-Divipep SHALE, O11-SaAnp or SULPHUR 
OreE tnto Rerorts.—J. T. Fenton: U.S. Pat. 1,423,170. Chem. Abstr. 
17, 231. 

APPARATUS FOR HyprRocaARBONS FROM CoAL, SHALE 
or Lientte.—C. C. Bussey. U.S. Pat. 1,432,275. Chem. Abstr. 17, 335. 


Distituina SHares.—P. Danckwardt. U.S. Pat. 1,432,101. Chem. 
Abstr. 17, 339. 

DIsTILLING FROM SHALE OR OTHER SoLip MATERIALS.—W. C. and F. 
Wells. U.S. Pat. 1,433,051. Chem. Abstr. 17, 339. 

Retort (ror Orn SHALE).—W. Alenius. U.S. Pat. 1,438,421. J. Soc. Chem. 
Ind. 42, 136a. 


Process or DistituinG SHALES, COAL AND OTHER CARBONACEOUS MATERIALS 
AnD Apparatus Tuereror.—-T. G. Ironside. Brit. Pat. 189,542. J. 
Soc. Chem. Ind. 42, 1374. 


Continuous DiIsTILLATION oF Birumtnous SHALES.—Société d'Etudes et de 
Récherches Miniéres du Centre. French Pat. 534,659. Chem. and Met. 


Eng. 28, 272. 
MetHop oF TREATING OIL-BEARING SHALE.—H. R. Straight. U.S. Pat. 
1,441,542. J. Soc. Chem. Ind. 42, 
Apparatus For Distinurina SHate.—E. D. Deeter. U.S. Pat. 1,437,292. 

Chem. Abstr. 17, 628. 

Retorts Distirtinc CARBONACEOUS MaTertAL.—H. E. Lutz. Brit. 
Pat. 193,079. Chem. Age 8, 315. 

Process ror Distrtuinc SHALE AND Like Brtruminovus Fvets.—H. T. P. 
Gee. From J. Pintsch, Akt.-Ges. Brit. Pat. 193,276. Chem. Age 8, 
316. 

Process FoR OBTAINING PARAFFIN AND HiGHLy Viscous LuBricatine OILs 
FrRoM Bituminous Masses.—E. Erdmann. U.S. Pat. 1,443,983. 


HortzonTa Retort ror Om Orn SHALE.—W. Alenius. 
U.S. Pat. 1,438,421. Chem. Abstr. 17, 874. 


18. Licgnrres AND COALS AND THEIR 


ComposITION OF THE Viscous Lienite Tar O1_s.—J. Marcusson and F. 
Béttger. Brennstoff-Chem. 3, 369. J. Soc. Chem. Ind. 42, 88a. 


Tue INvesTIGATION oF Lignite.—S. Ruhemann and O. Zeller. Z. angew. 
Chem. 35, 725. J. Soc. Chem. Ind. 42, 217. 


Tue Low Temperature CARBONISATION OF Coat.—I. THe DEVELOPMENT 
OF THE CARBOCOAL PROCESS AT THE IRVINGTIN PLANT OF THE INTER- 
NATIONAL CoaL Propucts Corporation.—H. A. Curtis and W. J. 
Chapman. Chem. and Met. Eng. 29,11. J. Soc. Chem. Ind. 42, 132a. 


THe PREPARATION AND Economic USE oF COALS, PARTICULARLY LIGNITES.— 
K. Kegel. Naturwissenschaften 10, 855, 882. Chem. Abstr. 17, 197. 


Low-TEMPERATURE CARBONISATION.—S. W. Parr. Gas Age-Record §0, 531. 
Chem. Abstr. 17, 198. 


} and 
ering 

Oil 
ning 

ro- 
S32. 
51, 
10, 
Dil 

4 | 


TOA CURRENT BIBLIOGRAPHY. 


Tue Srorace or Licnite Briquets Suppty Bunkers.—R. Moller. 
Feuerungstechnik 10, 233. Chem. Abstr. 17, 199. 


Tue Coxrna or Licnire.—Rosenthal. Feuerungstechnik 10, 221, 235, 
Chem. Abstr. 17, 199. 


Tue Low-Temperature Distinnation or Lianitres.—M. Laffargue and 
R. Jaugey. Ann. Mines 12, 327. Fuel 124, 180. Chem. Abstr. 17, 199. 


BenzeENE FROM Lienite.—H. Trutnovsky. Braunkohle 21, 445. Chem. 
Abstr. 17, 199. 


Low-TEMPERATURE CARBONISATION AND THE THERM.——-W. Chaney. Gas J. 
160, 367. Chem. Abstr. 17, 333. 


Low-TEMPERATURE CARBONISATION AND THE ECONOMICS OF MANUFACTURE.— 
G. Evetts. Gas J. 160, 427. Chem. Abstr. 17, 333. 


SUBTERRANEAN GASIFICATION OF Lignite.—L. Lanza. Fuel 1, 243. J. Soc. 
Chem. Ind. 42, 132a. 


Basic Compounps PRESENT tN Low-TeEMPERATURE CoaL Tar.—W. Gollmer. 
Brennstoff-Chem. 4, 1, 19. J. Soc. Chem. Ind. 42, 137a. 


Low TEMPERATURE CARBONISATION OF Coat. II. Resutts or AppLlyInG 
THE CARBOCOAL PrRocEssS TO VARIOUS TyPEs oF CoAL IN SMALL-SCALE 
Apraratus.—H. A. Curtis and W. J. Geldard. Chem. and Met. Eng. 
28, 60. J. Soc. Chem. Ind. 42, 1714. 


Low-TEMPERATURE CARBONISATION OF Coat. III.—H. A. Curtis and E. F. 
Daughton. Chem. and Met. Eng. 28, 118. 


Low-TEMPERATURE CARBONISATION OF Coat. IV. ImMpRovED Tyre oF 
Primary Retort ror Low-TEMPERATURE CARBONISATION AND RESULTS 
OstTaIneD THEREWITH.—H. A. Curtis and W. J. Geldard. Chem. and 
Met. Eng. 28, 171. J. Soc. Chem. Ind. 42, 213a. 


Low-TempPERATURE Tar.—I. F. Schutz. Ber. 56, 162. J. Soc. Chem. Ind. 
42, 175a. 


GASOLINE FROM CoaL.—U.S. Commerce Repts., Jan., p. 163. 


Tae German Brown Coat Inpustry.—E. Graefe. Petr. Times 8, 779. 
Chem. Abstr. 17, 459. 


GASIFICATION OF Raw Brown Coat.—E. Dubois and G. Miiller. Z. Ver. 
Deut. Ing. 66, 821. Chem. Abstr. 17, 461. 


GASIFICATION OF CRUDE LIGNITE CONTAINING CONSIDERABLE WATER.— 
G. H. Meyer. Am. Gas J. 117, 711. 


Brown Coat Tar, tts CoNTENTS AND THE METHODS OF WorKING IT Up.— 
F. Frank. Z. angew. Chem. 36, 141, 153. 


Brown Coat anp Licnires. THerr THERMAL DECOMPOSITION AND Car- 
BONISATION AT DIFFERENT TemMPERATURES.—W. A. Bone. J. Roy. Soc. 
Arts 71, 208. J. Soc. Chem. Ind. 42, 255A. 


INFLU 

4 
Comp. 
9 


Arral 


: 

4 

ExtTr 

4 
Proc 
a 
Proc 
( 
2 THE 
of 
Proc 
Deter 
3 
AspPH 
FLoo 
Bitu 
| 
Vii 

Com! 


d. 


CURRENT BIBLIOGRAPHY. 


INFLUENCE OF OveN CONSTRUCTION ON THE ComposITION oF Low-TEmM- 
PERATURE TarsS AND Gas Brnzines.—F. Fischer. Brennstoff-Chem. 4, 
49. J. Soc. Chem. Ind. 42, 261A. 


CoMPARISON OF Frotx Trent Process.—O. C, Ralston. 
911. Chem. Abstr. 17, 866. 


PATENTs. 


Arraratus ror Ostarntnc Low-Temperature TAR IN UNDER-FIRED 
INSTALLATIONS.—L. Stein. Ger. Pat. 356,358. J. Soc. Chem. Ind. 


42, SGA. 
Extraction oF Fusrnie stcH Aas Montan Wax.—H. 
Plauson. U.S. Pat. 1,437,775. J. Soc. Chem. Ind. 42, 87A. Chem. 
Abstr. 17, 871. 


Lrqutp or Orcantc Compounps From Coau.—F. Bergius. Ger. 
Pat. 299,783 and 303,272. Chem. and Met. Eng. 27, 33. 


Process ror Brrumtnous Coat, or SHALE, BY MEANS 
oF SUPERHEATED STEAM, EXTERNAL Heatinc.—M. Gercke 
and J. Albrecht. Ger. Pat. 358,605. J. Soc. Chem. Ind. 42, 137A. 


Process ror Treatinc Watery Licnite Propucer Tars.—E. Schnell. 
Ger. Pat. 354,214. J. Soc. Chem. Ind. 42, 138A. 


Tue Propuction or From Coat, etc.—P. Dvorkovitz. Brit. Pat. 
192,816. Petr. Times 9, 379. 


Process FOR THE PURIFICATION OF Montan Wax.—A. G. Finisterle. Ger. 
Pat. 360,161. J. Soc. Chem. Ind. 42, 2594. 


19. Pires, AsPHALT AND BITUMEN. 


Detection oF Coat Tar Pitcw 1n Naturat AspHatt.—O. Hackl. Chem. 
Zeit. 46, 1156. J. Soc. Chem. Ind. 42, 85A. 


DEVELOPMENT Work oN CaANnapIAN Tar Sanps.—Chem. and Met. Eng 


28, 36. : 
ASPHALT AND ReELaTep Brrumens 1n 1921.—K. W. Cottrell. U.S. Geo 
Surv. 1922, LL, 13, p. 69. 


PATENTS. 


FLoor Covertnes.—C. R. Leech. Brit. Pat. 184,953. Chem. Abstr. 17, 196. 
Bituminous Compositions ror Roaps, etc.—A. R. Tabary. Brit. Pat. 
183,914. Chem. Abstr. 17, 197. 


Sueet Roorinc MaTeriat oF Prrcw anp Fisrous Matertau.—R. P. Perry. 
U.S. Pat. 1,438,966. Chem. Abstr. 17, 866. 


20. PARAFFIN, OZOKERITE, VASELINE. 


Voorhout. 


Composition oF CommerctaL Pararrin Wax.—A. W. Van 
Chem. Weekblad 19, 566. J. Soc. Chem. Ind. 42, 85A. 


Her, 

Coal Age 22, 
and 
LE 
oF 
TS 
vd 
». 


72a CURRENT BIBLIOGRAPHY. 


Composition oF PARAFFIN Wax. III.—F. Francis, C. M. Watkins, and 
R. W. Wallington. J. Chem. Soc. 121, 2804. J. Soc. Chem. Ind. 
42, 173A. 


21. Ortern or PETROLEUM. 


Tue Oricrn oF THE CARPATHIAN Perroteum.—K. Friedl. Oil Engineering 
and Finance 3, 153, 173. 


Tue ForMATION OF THE CARPATHIAN Petroteum.—kK. Friedl. Petroleum 8, 
893. Chem. Abstr. 17, 372. 


OricIn oF Pyhiili. Petroleum 8, 1069. Chem. Abstr. 
17, 372. 


Tue Orictn or Petrroteum.—H. Hofer. Petroleum 18, 1301. Chem. 
Abstr. 17, 516. 


Tue Orictn or Or anp Gas.—FE. 8S. Perry. Petr. Age 11, (5), 17. 


* Das Erpét VERWANDTEN.” 4th Edition.—H. Hofer-Heimhalt. 


22. PuysicaL Properties oF PETROLEUM AND ITS Propvucts. 


Tae CHANGE IN Viscosity or O1Ls WITH THE TEMPERATURE.—W. H. 
Herschel. J. Ind. Eng. Chem. 14, 715. Chem. Abstr. 16, 160. 


Tue SIGNIFICANCE OF THE TEMPERATURE COEFFICIENT OF VISCOSITY FOR 
Jupeine Orms.—H. Vogel. Z. angew. Chem. 35, 561. Chem. Abstr. 
17, 318. 


Tue Miscipiniry oF Hyprocarsons with Liquip 
F. Fontein. Z. angew. Chem. 36, 4. 


Fitms. Spreapinc or Liquips AND THE SPREADING Co-EFricient.—W. D. 
Harkins and A. Feldman. J. Am. Chem. Soc. 44, 2665. J. Soc. Chem. 
Ind. 42, 169. 


BounpDary LuBRICATION AND CHEMICAL ConsTITUTION. OPTICALLY ACTIVE 
CARBINOLS OF THE FormuLA C,H,CH(OH) Doubleday. 
J. Chem. Soc. 121, 2875. J. Soc. Chem. Ind. 42, 174A. 


THe SienrFicance or Surrace TENSION IN PETROLEUM ScIENCE.— 
L. Gurwitsch. Petroleum 18, 1169. Chem. Abstr. 17, 464. 


RerFtnery Errictency A PARAMOUNT NeEED.—C. O. Willson. Oil and Gas J 
21, (27), 16. Chem. Abstr. 17, 464. 


ADSORPTION OF PARAFFIN Wax.—H. Burstin. Petroleum 19, 119. J. Soe. 
Chem. Ind. 42, 


ADSORBENT Properties oF Cray.—M. A. Rakusin. Chem. Zeit. 47, 115. 
J. Soc. Chem. Ind. 42, 258A. 


Optics 
TEMPE 
cA 
42 
Tue ¢ 
ar 
3. 
CoLLol 
CHLOR 
IlopIN! 
4 
Ozon1 
OxIDA 
de 
OZONI 
Se 
ConsT 
B 
THe 
THe © 
Z 
NAPE" 
8. 
PARA} 
Proc 
H 
Cc 
CHLor 
F 
a 


te 
et 


and 
Ind. 


ring 


n 8, 


str, 


em. 


alt. 


VE 


CURRENT BIBLIOGRAPHY. IZA 


Optica. Metuop or DETERMINING THE THICKNESS OF THE OIL FILM IN 
BEARINGS with RespPect TO THE Use or LuBRiIcANTs.—A. Wetthauer. 
Petroleum 18, 1405. Chem. Abstr. 17, 841. 


TEMPERATURE-Viscosiry RELATIONSHIP IN THE VALUATION OF (LUBRI- 
caTInG) Ors. H. Vogel. Z. angew. Chem. 35, 561. J. Soc. Chem. Ind. 
42, 134a. 


23. Cuemistry OF PETROLEUM. 


Tue OXIDATION OF THE PETROLEUM HyprRocaRBONS.—W. v. Piotrowski 
and W. Jakubowicsz. Petroleum (Jan. 1). Oil Engineering and Finance 
3, 142. 


Cottoip CHEMISTRY AND THE MineRAL Inpustry.—R. Koetschau.. 
Kolloid Zeit. 31, 314. 


CHLORINATION OF MeTHANE.—A. Schleed and C. Luckow. Ber. §5, 3710. 
J. Soc. Chem. Ind. 42, 118a. 


loptne VaLue or Perroteum O1is.—S. Kawai. J. Chem. Ind. (Japan) 25, 
406. Chem. Abstr. 17, 204. 


Ozoxipes OF PETROLEUM HyprocarBons.—R. Koetschau. Z. angew. 
Chem. 35, 509. Chem. Abstr. 17, 337. 


OXIDATION OF PARAFFIN WAX WITH Air AT NorMAL PressureE.—W. Schnei- 
der. Ges. Abhandl. Kennt. Kohle §, 129. J. Soc. Chem. Ind. 42, 135a. 


OZONISATION OF PARAFFIN Wax AND Montan Wax.—F. Fischer and W. 
Schneider. Ges. Abhandl. Kennt. Kohle §, 117. Chem. Zentr. 98, IV., 
1068. J. Soc. Chem. Ind. 42, 135a. 


CONSTITUENTS OF THE FRACTION DISTILLING BETWEEN 37° AND 81° C. FROM. 
Borneo Petrou.—G. Chavanne. Bull. Soc. Chim. Belg. 31, 331. J. 
Soc. Chem. Ind. 42, 173a. 


Tue OxIpaTION oF HypRoOcARBONS WITH SpeciAL REFERENCE TO THE 
Propvuction oF ForMALDEHYDE.—T. S. Wheeler and E. W. Blair. 
Part II. J. Soc. Chem. Ind. 42, 811, 877. 


THe OXIDATION OF PARAFFIN BY MEANS oF Arr.—A. Griin and E. Ulbrich: 
Z. angew. Chem. 36, 125. Chem. Age 8, 290. 


NAPHTHENIC Actps DERIVED FROM JAPANESE PETROLEUM.—Y. Tanaka and 
8S. Nagai. J. Am. Chem. Soc. 45, 754. 


PararFin Oxipation.—H. Siebeneck. Petroleum 18, 1193. Chem. Abstr. 
17, 466. 


PATENTS. 


Process ror Puriryinc SLupGE SutrHontc Actps AND Propvuct (Fat- 
Hypro.tysinc AGent).—R. E. Divine. U.S. Pat. 1,438,101. J. Soc. 
Chem. Ind. 42, 105a. 


CHLORINATING PARAFFIN HyprocarBons.—G. T. Koch, Assignor to Ohio 
Fuel Supply Co. U.S. Pat. 1,432,761. Chem. Abstr. 17, 289. Chem. 
and Met. Eng. 27, 1233. 


H. 
OR 
tr. 
D. 
m. 
r 
5. 


744 CURRENT BIBLIOGRAPHY. 


CHLORINATING Akt.-Ges. and K. THe U 
Roéka. Brit. Pat. 186,270. Chem. Abstr. 17, 289. on 
Process ror Convertine Liquip NAPHTHENIC Acips INTO Sourp Propvucts LectTu 
. (Soaps).—A. W. Arldt. Ger, Pat. 360,329. J. Soc. Chem. Ind. 42, 234. O 
Oxipistne Liquip Hyprocarsons.—G. Teichner. U.S. Pat. 1,436,214, A Fie 
Chem. Abstr. 17, 631. P- 
Oxipistnc Liquip Hyprocarpons.—E. Zerner. U.S. Pat. 1,436,136. Le Pr 
Chem. Abstr. 17, 631. Nores 
CHLORINATED Hyprocarspons.—G. Corporation. Brit. Pat. 186,676. Chem. D 
Abstr. 17, 771. Wort! 

Isorropyt Atconor.—K. P. McElroy. U.S. Pat. 1,438,123. Chem. Abstr. 
PREPA 
17, Z 
24. Or Gas anp Perrot Gas. Las 
Catatytic GAs AND THE Gas Inpustry.—J. des Usines & Gaz. Gas World F 
78, 106. SANGA 
1 

PATENTS. 
APPARATUS FOR PropucING GAS FROM PETROLEUM OR OTHER HYDROCARBONS 

AND Water.—E. and M. Robinson. Brit. Pat. 191,411. J. Soc. Chem. Distu 
kK 


Ind, 42, 216a. 


PROcEsS FOR THE Propuction or Ort-Gas.—A. Archer. 
J. Soc. Chem. Ind. 42, 259. 


Ger. Pat. 362,465. 


25. MISCELLANEOUS. 


Fut. Or. Import Ficures ror 1922.—Petr. World 20, 62. 


anp How To Finp st.—A. Blum. Modern Mining 
Books Publishing Co., Chicago. 


Tue Bustness oF Or. Propuction.—R. H. Johnson, L. G. Huntley, and 
R. E. Somers. Chapman and Hall, Ltd., London. 


** HANDBUCH FUR DIE INTERNATIONALE PETROLEUM-INDUSTRIE,” 1922-23.— 
Finanzverlag, Berlin. 


Use or NAPHTHENIC Acips Soap Maxtnc.—E. Shuck. Mat. grasses 14, 
6249. Chem. Abstr. 17, 220. 
In Mercato MonpIALe DEL DAL 1900 ap Oacat.—M. Monti. 
Industria Tipografica Romana, via Ennio Quirino Visconti, 22, Rome. 
Petr. Times 9, 228. 


He Owns Petrroteum Owns THE Wortpv.—Petr. Times 9, 269. 


Oil Engineering 


Motor Fvet Tax Evasion.—Chamber of Commerce Journ. 
and Finance 3, 304. 


FREAK WELLS AND BorEHOLES.—Petr. World 20, 115. 


= 
ay 


CURRENT BIBLIOGRAPHY. TDA 
Tue Use or CEMENT AND CONCRETE IN THE O11 INDustTrY.—IV. Oil Engineer- 
ing and Finance 3, 331. 


LECTURES IN THE CHEMISTRY AND TECHNOLOGY OF PeTroLeum.—F. Esling. 
Oil News 18, 158, 215, 304, 360. 


A or Practicatty Pure Gasotine.—U.S. Commerce Repts. (Jan.), 
31. 


Le Perro_e er son INpustriz.—L. Jauch. A. Challomel, Paris. 


NoTes ON THE PropvucTION OF PETROLEUM IN 1922 AND 1923.—Synopsis by 
D. T. Day. Oil Engineering and Finance 3, 395. 


Worvp’s Perroteum Ovreut.—Oil Engineering and Finance 3, 401. 


PREPARATION OF FRoM Rostn.—S. Kawai. Kégyé-Kwagaku 
Zasshi (J. Chem. Ind., Japan) 25, 1421. J. Soc. Chem. Ind. 42, 257a. 


Les ComsustisLes Liquips et Leurs Appiications.—Syndicat d’Applica- 
tions Industrielles des Combustibles Liquids. Gauthier-Villars et Cie., 
Paris. 

Sancasot.—R. Jungkunz. Seifensieder Zeit. 49, 790, 803. Chem. Abstr. 
17, 873. 


PATENT. 


MinerRAL Orns FracTIONALLy WHILE STILL IN WELLS.—W. J. 
Knox. U.S. Pat. 1,433,956. Chem. Abstr. 17, 467. 


136. 

vem. 

NS | 

bd. 

ig 


ABSTRACTS. 


Compiled by P. Dvorkwirz, Ph.D., H. Moore, M.Sc., A.1.C.. 
F. G. P. Remrry, B.A., D.Sc., A.1L.C., and T. A. Smrru, B.Sce., F.L.C, 


GENERAL. 


Iopine VaLvE oF Perroteum O1s.—S. Kawai. J. Chem. Ind. Japan, 


1922, 25, 406-19. 


The Wijs, Hubl and Hanus methods for the determination of iodine 
values were tried under various conditions on two samples of Akita oil 
and one of Nishiwara having sp. gr. of 0-9242, 0-9397 and 0-9162. By 
increasing the amount of solvent (CC1,) an increase of iodine values 
was found. When the amount of oil is varied the iodine value changes 
reciprocally with the oil, but by varying the amount of iodine solution 
the values change proportionally with the amount. With all com- 
ponents kept constant the values increase with the temperature at 
which the reaction is carried out. Absorption increases rapidly during 
the first hour, after two hours is comparatively slow and the values 
continue increasing indefinitely with the time of absorption. The 
general nature of the curve of increase is the same for all the three 
oils used. The Hubl value was less than half that of Wijs, and Hanus 
slightly greater than the latter. All methods gave the same kinds of 
variations with varying conditions, and therefore the latter must be 
specified when giving the iodine value for petroleum oils. F. G. P. R. 


Expansion oF O1rs: Means or H. McNair. Petr. Age, 


1922, 10, No. 5, 80. 


A table of the coefficients of expansion of petroleum oils having 
gravities between 26° and 76° Be (sp. gr. -897--680) is given. By 
means of the formula V=Vt [C (T, observed. —T, standard)+1) 
where Vt=volume at the observed temperature T, and C =the coefficient 
of expansion, volumes can be reduced to any standard temperature. 

F. G. P. R. 


DETERMINATION OF SPECIFIC GRAVITY OF PETROLEUM Propucts.—E. Kroch. 


Mat. grasses, 1922, 14, 6257-8. 

To obtain d,, from d_ the following formula should be used :— 
d,,=d¢ [1+a (t-15)] instead of the Engler-Hofger formula of d,, - 
d,+a (t-15), which gives an error of 1-3 units in the third place of 
decimals. F. G. P. R. 


Resvutts or Hoipinc Back Pressure on Om Wetts.—T. E. Swigart. 


Nat. Petr. News, 1923, 15, No. 3, 65—71. 


Experiments were carried out, from September, 1921, to March, 1922, 
on two wells in Osage county, Oklahoma, to determine the effect on 
oil production of increasing the pressure within the wells by means of 
limiting the amount of gas escaping. The efficiency of the tests was 
determined by the ratio of cubic feet of gas escaping to each barrel 
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of oil produced as compared with this ratio when the wells were pro- 
ducing normally. The results of the experiments showed that in 
general a slight decrease in barrels per day was brought about by 
increasing the back pressure, but at the same time the gas production 
was largely diminished. The total amount of oil that could ultimately 
be obtained from a well would in all probability be increased by this 
procedure since the life of a well depends on the internal gas pressure 


Le in the sands. The proximity of other wells, however, limits the appli- 
1 . eation of high back pressures owing to the oil being driven towards 
AC, wells where lower or atmospheric pressures are employed. F. G. P. R. 


Tae Perroitecm INpustry oF TRINIDAD.—American Government Report by 
Consul H. T. Baker to U.S. Dept. of Commerce. 


Twenty companies are operating, but most have only a small pro- 


_— duction or are not producing at all at present. Only ghree companies 
: —tTrinidad Leaseholds, Trinidad Central and British West Indies 
odine Petroleum Syndicate, have refineries and supply the entire local marke ; 
a oil in gasoline, as well as doing export. The gasoline is of only medium : 
By quality, and the kerosene even worse as it contains a high percentage 
alues of asphalt. The total storage capacity in the island is roughly 1,820,000 
—_— barrels, of which Leasehold possesses 500,000 and United British Oil- 
ation fields 440,000. The principal imports -for 1921 were illuminating oils 
saageet 113,790 gallons, lubricating oils 130,808 gallons, gasoline 752 gallons 
2s and greases 122,399 lbs. Production during the same period was 
es 82,395,595 gallons, against 72,905,947 gallons in 1920 and 64,436,632 
alues gallons in 1919. Exports of crude petroleum in 1921 amounted to 
The 4,020,702 gallons, fuel oil 33,781,450 gallons, refined petroleum 1,993,821 
gallons and motor spirit 2,032,977 gallons. 
Anus 
is of Tae OxipaTION OF HYDROCARBONS, WITH SpECIAL REFERENCE TO THE 
t be ForMATION OF ForMALDEHYDE.—T. 8. Wheeler and E. W. Blair. 
R. J. Soc. Chem. Ind., XLIL., 10, T. 81. 
It has been shown (Bone and Wheeler, J. C. S., 1902, 535; 1903, 
Age, 1074) that between 400° and 500° C., methane and oxygen, in contact 
with a surface, react to form formaldehyde as well as carbon monoxide 
ving and carbon dioxide. In one experiment formic acid was also detected. 
By The reaction is supposed to proceed through methyl alcohol, dihydroxy- 
+1) methane, formaldehyde and further through formic acid and carbonic 
ient acid, the latter substance breaking down to carbon dioxide and water. 
Dihydroxymethane is unknown and methyl alcohol has not up to the 
t. present been detected among the oxidation products of methane. Bone 
and Wheeler recovered formaldehyde up to 22°, of the methane burned. 
och. The present authors have examined the best conditions for the pro- 
duction of formaldehyde from methane. The following considerations 
— are of importance :— 
5 = 1. The thermal decomposition of methane is slower than its oxidation 
. of rate; below 850°C. no complications arise from this source during 
,° periods of heating of 1 second. 
2. The rate of oxidation is slower than that of ethylene. A temper- 
art. ature of at least 600°C. is necessary to obtain a reasonable amount 
of reaction in a short period. 
29 3. The explosive limits of methane lie between 5 and 60% of methane ; 
at the ignition temperature of methane is 550° to 700° C. 
of 4. To isolate formaldehyde the time of reaction must be short as it 
vas commences to decompose at 310°C. Curves are given showing the 


relationship between methane oxidised and temperature and also for 
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the decomposition of formaldehyde. Slow oxidation and a short heating 
* period are the main factors in obtaining a good yield of formaldehyde 

as the decomposition of the formaldehyde is rapid at high temper- 

atures. T. A. S. 


REACTION BETWEEN ETHYLENIC HyDROCARBONS AND GRIGAND REAGENT.— 
H. Gilman and H. M. Crawford. J. Am. Chem. Soc., 1923, 45, 554-8. 


Several workers have assumed that addition takes place at the 
ethylenic linkage between R.Mg. X compounds and ethylenic hydro- 
carbons. Gilman (J. Am. Chem. Soc. 42, 1010) has proved that this 
does not occur in the case of ketones, and later stated that there was 
no known proved case of such addition taking place. A variety of 
hydrocarbons possessing ethylenic linkages were therefore tried, including 
ethylene, amylene, diallyl cyclohexane, cyclohexadiene, phellandrene, 
1, 1-dipherryl-ethylene, -propylene,-amylene, 1, 4-diphenyl-butadiene, and 
tetraphenyl-ethylene. The method employed’ was to reflux the reagent 
(C,H,;—Mg I) with a slight excess of the hydrocarbon and then estimate 
the volume of the ethane given off from a known quantity of the solution 
of the reagent. If the amount before and after refluxing was the same 
obviously no reaction had taken place. It was only in the case of 
phellandrene, 1, 1-diphenyl-ethylene,-propylene and -butylene that any 
addition appeared to have occurred, but on investigation this proved 
to be due entirely to traces of benzophenone, except in the case of 
phellandrene, where the impurity was not traced but practically all the 
phellandrene was recovered unchanged. It is therefore believed that 
no addition takes place with ethylene linkages. @. 


Curious Causes oF GASOLINE Frres.—A. H. Gill. J. Ind. Eng. Chem., 
1923, 15, No. 2, 140. 


An account is given of fires and explosions that have taken place 
under curious conditions when using light petroleum distillates for 
various purposes, and an attempt is made to give reasons for their 
occurrence. Hair shampoo mixtures containing petrol, aleohol or ether 
have been the cause of severe burns, ignition having been started by 
the victim generating sufficient electricity by walking over a carpet to 
cause a spark between the hair and some near object. Similarly a 
motorist wearing a fur coat and rubber boots generated sufficient elec- 
tricity by friction against the fur to generate a spark when approaching 
the automobile with nearly fatal results to himself and total destruction 
of the car. Silk garments that have been dry cleaned and not properly 
freed from petrol have also caused fires by sparking when being removed 
from the basket. Frictional electricity generated when pumping petrol 
has also caused fires, and there should be good metallic contact between 
the nozzle and, for example, the motor car when filling from a stand 
pump. F. G. P. R. 


CoNSTITUENTS OF A BorNEO PetroteumM Fraction 37°-81° C.— 
G. Chavanne. Bull. Soc. Chim. Belg., 1922, 31, 331-64. 


All possible isomerides of hexane, and all hydrocarbons derived from 
cyclopentane and cyclohexane boiling within the above range, were 
found to be present. All the cyclic compounds, except ethyl-cyclo- 
butane, are derived from five or six membered rings. The quantities of 
hexanes present are in the following order :—normal -, iso —, y-methy]- 
pentane, §8-dimethyl-butane, sy-dimethyl-butane. Of the saturated 
cyclic hydrocarbons cyclohexane and methylcyclopentane are the most 
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abundant. The critical temperature of solution in aniline, and the 
density, are stated to be important factors in studying complex mix- 
tures of hydrocarbons. ; F. G. P. R. 


OXIDATION OF PETROLEUM : ADDITION TO KNOWLEDGE oFr.—W. V. Piotrowski 
and W. Jakubowicz. Pet. 19, 5-9, 1-1. 


Benzine fractions boiling from 60—-150° C. give, when pyrogenetically 
decomposed, practically only unsaturated hydrocarbons. Aromatic 
hydrocarbons are only present in very small quantities. These are 
probably formed from the unsaturated hydrocarbons, this theory being 
borne out by the fact that the quantity and character of the latter are 
considerably influenced by the presence of catalysts. T. A. §. 


Free Risk or Benzine.—A. Brun. Schweiz. Apoth. Zeit. 60, 556, 12-10, 1922. 


A fire risk is always present when dry benzol, petroleum ether or 
ether are poured from vessel to vessel or filtered. This is particularly 
marked when pouring from one glass vessel to another. T. A. &. 


LasporaTtory EXAMINATION OF PARAFFIN AND VASELINE.—E. Pyhala. 
Pet. Z. 18, 1164-5, 1922. 

The specific gravity of paraffin is determined by floating it in a 
mixture of alcohol and water and determining the specific gravity of 
the mixture. In determining the dropping point of vaseline with the 
Ubeholde apparatus it was found that variations in results could be 
avoided by first melting the vaseline on a glass plate and allowing it 
to congeal thereon. This makes it more homogeneous. T. A. &. 


Tue AssorpTION OF ETHYLENE BY SuLpHURIC AcIpD. THE PRODUCTION OF 
Erxyt Atconor, Diexstyt SULPHATE AND Liquip HypRocARBONS.— 
A. Damieus. Comptes rend., 1922, 175, 585-8. 

The preparation of ethyl alcohol from ethylene by absorption in 
sulphuric acid has already been shown possible on the industrial scale. 
The rate of absorption is directly proportional to the pressure and 
surface of contact. Agitation is very important. Addition of 2% of 
H,O reduces the rate of absorption. Raising the temperature favours 
absorption, but above 60°C. a partial decomposition of the organic 
compounds formed takes place. The rate of absorption can be con- 
siderably increased by the addition of catalysts. The catalyst giving 
the highest rate of absorption was Cu,SO, or CuCl. By varying the 
conditions with these catalysts, three different products were obtained— 
alcohol, diethyl sulphate and an oil having the properties of petroleum: 
With 1 to 5 parts of Cu,SO, per 100 in the acid ethyl hydrogen sulphate 
was formed at low temperature giving on hydrolysis an almost quantita- 
tive yield of alcohol. By carrying out the absorption in 100% H,SO, 
in the cold in the presence of Hg or Hyg ,SO, the rate was greatly increased 
and an oily mixture of hydrocarbons separated of sp. gr. 0-77 with 
fractions boiling as follows :—110-200°C., 40%; 200-215°C., 20%; 
215-300° C., 40%. T. A. 


THe ApsorPTION OF PARAFFIN Wax.—H. Burstin. Petroleum, 1923, 19, 
119-122. 
Boryslav crude oil of sp. gr. 0-858 and paraffin wax content by Holde 
9-0% (solidifying point of paraffin 50° C.) was shaken for an hour with 
Frankonit and filtered. The filtered oil contained 6-7% of paraffin 
wax of 54°C. solidifying point. The powder and filter being extracted 
I* 
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with petroleum ether, the ether evaporated, the residue refined, and the 
wax precipitated by alcohol-ether, the latter was found to have a 
solidifying point of 36°C. The softer paraffins were adsorbed by the 
powder. A further experiment, in which the Frankonit was suspended 
in the oil in a bag, gave results: wax in untreated oil 11-0°,, wax in 
treated oil 8-0%. On continuing the treatment for five days, the wax 
in treated oil was only reduced to 7-8°. Treatment at 100° C. did not 
lead to a greater adsorption of wax. When the amount of Frankonit 
was increased from 10°, to 33% of the oil, no appreciable increase in 
adsorption was noticed, nor was the content of resinous substances 
reduced. A second treatment increased the amount of soft wax extracted 
from 30°, to 39°). Treatment for a night with Kieselguhr reduced the 
wax content from 11-0°%, to 74%. Treatment with powdered fire- 
brick gave a similar result to treatment with Frankonit, and the extracted 
wax was almost entirely recoverable by boiling the powder out with 
petroleum-ether. Treatment with Frankonit under 30 mm. mercury 
vacuum reduced the wax content from 10-0°, to 7-5°%. In all these 
experiments the solidifying point of the treated crude oil was found to 
have risen, contrary to the observations of Rakusin. When, however, 
a gas oil from which all but the softer wax had been extracted was 
treated the solidifying point fell. Much less wax is extracted from 
distillates than from crude oil. H. M. 


PETROLEUM Soaps AND NAPHTHENE Acrips.—E. Mashkileyson. P. S. J., 


1921, N. 1-4, 62. 


The Baku and Grozny petroleum contains special organic fat ‘* naph- 
thene ” acids, or naphthene soaps, which are mainly obtained by the 
action of an alkali upon the residue left after the distillation of kerosene. 
When there were plenty of fats for saponification purposes the alkali 
waters were emptied in Baku into the sea, and not very long ago some 
companies began to produce therefrom a product called petroleum soap 
(in Russian mylonapht). It has the aspect of a dark or yellow grease. 
This product is mixed with ordinary soap, and it possesses remarkable 
washing qualities, which were also noted in London. The price of a 
pood (40Ib:) of this substitute, which before the war was as low as two 
roubles, rose in 1918 to about 35 times this amount. 

The Baku district can give about 670,000 poods (10,000 tons) of 
such a soap yearly, and the conjoint production of all the Russian oil 
districts must be about 1,000,000 of poods. Considering the actual 
shortage of animal and vegetable fats, all soapworks will soon be forced 
to use petroleum soap. 

The author gives a short outline of naphthene acids and describes the 
results obtained by some investigators during the production of acids 
from oil. The pure naphthene acids are a colourless viscous liquid with 
a specific gravity reaching 0-98. The acids give ethers, dense glycerides, 
liquid chlorides and crystalline amids. There is in the literature no 
data about the absorption of iodine by naphthene acids. The author 
explains how to recognise the presence of these acids in the soap. 

The properties of the acids obtained from the alkali waters left after 
the refinement of lubricating oils (Russian, Galician or Roumanian, were 
investigated too, and it must be said that the results obtained by 
Schwarz and Marcusson possess too high molecular and high iodine 
numbers. After having explained the fractional distillation of naph- 
thene acids and described the industrial manufacturing of petroleum 
soap and naphthene acids, the author gives several analyses of different 
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substitutes and shows how naphthene acids are produced from 
petroleum soaps. 

Professor Lydoff determined the percentage of naphthene acids and 
phenols in Russian crude oils. In Baku the residue was 1-12%; in 
Grozny, 1-24%; in Balachany Crude, 1:12%; in Grozny Crude, 
1-30% ; Bibi-Eibat, 0-83°,. The specific gravity of naphthene acids 
are from 0-9567-0-9629 and represent Cy P. D. 


CHLORINATION OF MeTHANE.—A. Schleede and C. Luckow. Ber., 1922, 55, 


3710-26. 

Chlorine and methane passed through electrically heated quartz tubes 
burns when molar proportions are employed, but the flame gradually 
dies out unless an excess of chlorine is used. With excess of methane 
no ignition occurs, and addition of chlorine is only quantitative if the 
temperature is kept above a certain point depending on composition 
and rate of flow of the mixture. The presence of catalysts, or an 
increase of 100°C. above this temperature, do not greatly affect the 
result. Hydrogen chloride is removed from the products of reaction 
by warm concentrated potassium hydroxide and the gases then con- 
densed at —110°C. Fractional distillation in a high vacuum by 
Stock’s method separates methychloride, but technical distillation must 
be employed for the other constituents. 

The following results were obtained :— 

(a) When the velocity of the gases per unit of heated surface exceeds 
a certain value, and the heating surface is not largely increased, steady 
ignition obtains with increase of production of higher products at the 
expense of chloroform. 

(6) If the rate of flow is below the ignition value not much of the 
higher products are formed, but the relative proportion of chlorinated 
methanes is not in agreement with a step-wise reaction. The production 
of carbon tetrachlorides and higher products is only observed if the 
heating surface is enormously increased, as by the use of activated 
charcoal. No appreciable difference is obtained by increasing the 
temperature 100° C. or using catalysts such as ferric chloride, molyb- 
denum or antimony pentachloride. 

(c) If the rate of flow is considerably below the ignition temperature 
chloroform, carbon tetrachloride or bodies of similar boiling point are 
formed at the expense of methyl and methylene chlorides. The dis 
sociation of methane and such changes as CH,Cl+CH,=C.H,+HCl, 
CH,Cl,+CH,=CH,Cl, CH,+HCl, CH,Cl+CH,Cl=CH,Cl, CH,+HCl, 
and CH,Cl,+CH,Cl=CH,Cl, CH,Cl are considered the most probable 
reactions taking place. The preparation of methyl chloride from 
methane and carbonyl chloride (Hocstetter A., 1916, i., 625) appears 
to be due to the great dilution of the chlorine. F. G. P. R. 


DISTILLATION AND REFINING. 


THe ABSORPTION OF GASOLINE FROM NatuRAL Gas.—I. R. C. Cantelo. 


Can. Chem. Met., 1922, 6, 177-9 and 196-200. 

Compression and refrigeration methods are only profitable with gas 
when in intimate contact with oil, and containing more than | gal. of 
gasoline per 1000 cu. ft. Natural gas when in large quantities can be 
treated successfully by the absorption process when only one quart 
of gasoline per 1000 cu. ft. is present. Absorption is carried out at 
15° F., higher temperatures giving lower yields, but increasing the gas 
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pressure improves the yield. Pentane, hexane, and heptane are the 
principal products extracted. Details are given of the method of 
calculating the amount of oil necessary to completely remove gasoline 
from gas. At 0° mineral seal oil will dissolve 1-45 times as much hexane 
as pentane and 1-28 times at 10°. Theoretically, gasoline can be com- 
pletely removed at any temperature by washing with that amount of 
oil that will give a solution having a vapour pressure of pentane equivalent 
to the partial pressure of pentane in the gas. Increasing the pressure 
increases this partial pressure, and thereby proportionally decreases the 
amount of oil necessary for absorption. FP. G. P. R. 


Cost or Propuctne Naturat-Gas Gasotrne.—E. G. Sievers. Chem. Met. 


Eng., 1923, 28, 7, 297-8. 

From the original experimental scale in 1900 in the U.S.A., production 
has grown to 450 million gallons in 1921. It was not, however, till 1910 
that the industry assumed commercial importance, and in 1911 the output 
was 7} million gallons. Wet gas is usually stripped in absorption plants, 
whilst dry gas, containing less than 1 gallon of recoverable gasoline per 
1000 cu. ft., is put through compression plants, which, at present, are 
responsible for 75° of the total annual output. A combination of the 
two processes is now coming into favour. Small plants producing less 
than 1000 gallons of gasoline a day are now hardly profitable, and in most 
cases it has been found more profitable to consolidate small plants, and 
change over to the absorptive process. By attention to details and 
careful working the average yield was raised 0-2 gallons per 1000 cu. ft. 
from 1920 to 1921. An absorption plant treating 20 million cu. ft. per 
day, and producing 4000 gallons of gasoline is estimated to cost 110,900 
dols.; a 1000 gallons production, 40,000 dols.; and a 10,000 gallons 
production, 450,000 to 500,000 dols. The working pressure is an import- 
ant item, and a plant producing 4000 gallons at 10 lbs. pressure would 
cost 175,000 to 200,000 dols., whereas when employing the charcoal 
method, which can be operated regardless of pressure, for the same 
production the cost is reduced to 90,000 dols., and an absorption plant, 
110,000 dols. The latter works out at about 6} cents per gallon, and is 
about the minimum for operating absorption plants in the Eastern fields. 

¥. G. 


Limit or Assorptive Power or Fiormrm.—M. A. Rakusin. Petr. 


Zeit., 1922, 18, 797-8. 

One per cent. of petroleum oil free from paraffin wax, from Grosny, 
dissolved in a colourless light distillate, was decolorised completely by 
standing at ordinary temperature for 24 hours with 5% of floridin. The 
carbonisation constant was thereby raised from 18-75 to 100%, but the 
solution was not polarised. Larger amounts of floridin gave no greater 
effect. The effect of time on absorption was very marked. With 
duration of absorption of 24, 48, 72 and 96 hours 1% of floridin gave 
decolorisation of 25, 50, 75 and 100%; 2% floridin, 50, 75 and 100% ; 
3% floridin, 75 and 100%; 5% and 8% floridin, 100%. The original 
solution was the colour of weak coffee. F. G. P. R. 


Contract Process ror Perroteum Propvucts.—H. L. Kaufman. 


Nat. Petr. News. 1923, 15, 3, 81-2. 

Clays found in California which, after an acid treatment, are suitable 
for the purification of petroleum are hallaysite, pyrophillite and mont 
morrillonite. The so-called Death Valley clay is of the first type, but 
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the last is said to have twice the efficiency of the other two. To prepare 
the clay it is ground with water to 200 mesh, digested with weak acid, 
dried and roughly ground to 100 mesh. The oil to be treated is first 
acid washed, and without any subsequent neutralisation with alkali is 
agitated with 1 to 20% by weight of clay, at a temperature of 250-350° F. 
The presence of water in the clay is desirable since this promotes agitation 
by the discharge of steam, which also prevents oxidation of the surface 
of the oil by forming a protecting blanket over it. One hour and a half 
is all that is required for raising the temperature of the oil, agitation, and 
sending the treated oil to filter presses. The used clay is approximately 
50% efficient and can be mixed with fresh material for re-use before 
being sent for revivification by burning. Lubricating oils generally show 
a slight increase in viscosity after treatment, and are said to keep their 
colour better at high temperatures than those treated by acid and alkali. 
Emulsion difficulties when neutralising with alkali are also eliminated. 
F. G. P. R. 


oF PEeTrRoLEUM Emvutsions.—H. V. Dodd. Chem. Ma. 
Eng., 1923, 28, 6, 249-53. 


Two antagonistic forces are found at the interface between the phases 
of an emulsion—interfacial tension causing coalescence, and coherence 
of the film of emulsifying agent tending to resist coalescence. The 
stability of an emulsion depends on the relative magnitude of these 
opposing forces. There are therefore two methods of breaking an 
emulsion : (1) by attacking the emulsifying agent, and (2) by increasing 
the surface tension of the interface. In petroleum emulsions asphalt 
is probably the agent, the coherence of the film of which varies somewhat 
with the nature of the oil, being promoted by excess of light fractions. 
The dispersed water globules carry negative charges which decrease the 
surface tension at the interface, and when neutralised this tension is 
increased to such an extent that the asphalt films are no longer able to 
prevent coalescence, and the emulsion breaks. By the addition of 
electrolytes having strongly adsorbed positive ions, emulsions may thus 
be broken, provided that it is possible to convey the electrolyte through 
the oil envelope to the dispersed water. This can only be done when 
excessive amounts are present, and then only with difficulty, except 
when a small amount of some substance soluble in both phases is present 
to act as vehicle for the electrolyte through the oil envelope to the water. 
Acid with phenol has been found the most efficacious. Kerosene acid- 
sludge contains mutually soluble substances, but in insufficient quantity. 
lf, however, phenol is added the mixture is more effective than phenol 
and pure acid. A certain amount of heat must generally be applied as 
well when employing this method. Only a very small amount of acid is 
necessary, but it is not yet known whether enough remains in the oil to 
cause injury to pipe-lines and plant. F.G P. R. 


CLARIFYING O1ts AND Sotvents.—N. E. Wills. E.P. 189,701 of 1922. 


The oils are agitated with a mixture of water, glycerin, and a chloride 
or hydrochloric acid. Suitable proportions for benzine are a mixture 
of 5% glycerine, 5%, of calcium chloride or hydrochloric acid, and 90% 
of water, and for lubricating oils, 10% glycerin, 10% chloride and 80% 
water. The grease and dirt remain with the clarifying agent and may 
be run off. When dirty the agent may be filtered through sand, etc., and 
re-used. Fr. P. R 
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Rotary Drums.—Maschinen Fabrik Augsburg-Nurnberg Aktg. 
E.P. 174,069 of Jan. 10, 1922 (Convention, Jan. 17, 1921.) 


In rotary distilling drums for the distillation of oil-shale, coal and the 
like, heat is usually applied externally and steam admitted through the 
axle of the drum, whereby it merely passes over the surface of the charge. 
In order to pass it directly through the mass of material the steam is 
admitted to rib-shaped turning bars mounted on the internal wall of the 
drum. These bars are connected through valves to a header, which can 
rotate in the steam main, and trip-bars are so arranged as to open the 
valves only when the steam pipes are buried by the charge in the drums. 

F. G. P. R. 


PuRIFICATION OF MiNERAL O1ts.—C. R. Ehlers. E.P. 184,991 of July 29, 
1921. 
Resinous, tarry and bituminous substances are removed from mineral! 
oils by agitation with 30-70% of an aromatic amine, such as toluidine, Tar 
xylidine, aniline, ete., having a benzene nucleus. After separating off 
the amine solvent the refined oil may be treated with steam to remove 
any traces of amines. Anthracite coal-tar distillates may be used, or 
these may be nitrated and then reduced to form amines. _F. G. P. R. 


Oms anp Tars—APPaARATUS FOR CHEMICALLY TREATING.—A. B. Foster. 
E.P. 190,754 of Aug. 23, 1921. 


A closed vessel, having a cone-shaped bottom, is provided towards the 
upper part with nozzles fixed at right angles to one another, so that oil 
and chemical reagent, being forced separately through the nozzles, 
impinge on and atomise one another. A baffle plate is also fixed opposite 
the mouths of the nozzles, against which the atomised stream of mixed Re 


oil and reagent impinges and is further mixed. By connecting two 
vessels in series the partially spent reagent from one may be mixed in this 
way with crude oil entering the second, whilst the partially-treated oil 
from the latter is similarly treated with fresh reagent in the former vessel. 
FP. G. P. R. 


CoNDENSERS—IMPROVEMENTS 1tN.—Heenan and Froude, Ltd., and G. H. 
Walker. E.P. 191,175 of Oct. 11, 1921. 


In condensing apparatus, in which vapours pass from a vapour chamber 
through water-cooled pipes to a second vapour chamber, there is the risk 
of water leaking into the chambers through defective joints of the pipes. 
In order to prevent this a second wall is supplied to enclose the cooling 
water, thus leaving an air space between the water and the vapour 
chamber by means of which any water leaking through the second wall 
ean be withdrawn. 


ImproveD PreTROLEUM PREHEATER AND FRACTIONATING 
Boiler Co., and W. W. Watt. E.P. 191,465 of Oct. 12, 1921. 


Petroleum is caused to pass in one direction through a system of tubes, 
which are heated by the hot gases from the boiler or other furnaces 
travelling in the opposite direction. The tubes extend between a system 
of upper and lower vessels, and are situated in a flue through which the Pr 
heating medium passes. Each upper vessel is fitted with a scrubbing 
tower to return heavy fractions to the stills. Superheated steam is 
admitted into both upper and lower vessels through perforated pipes. 
Baffle plates are situated between the sets of tubes to ensure a proper 
distribution of the heating medium, and that it impinges against the 
tubes in a counter-current direction. T. A. 8S. 
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Bruning. E.P. 187,223. 

For the removal of condensable liquids from gases, such as benzol 
from illuminating gas, the gas is passed through activated charcoal 
contained in a ring-shaped sieve drum which is divided radially by a 
series of imperforate partitions, and can be rotated. The whole is 
contained in a closed vessel provided with suitable openings for entrance 
and exit of gases and steam. The rich gas is made to pass inwards, 
through the charcoal to the centre space, and after being thus stripped, 
passes outwards through the opposite side of the sieve. By rotating the 
drum-sieve the charcoal ladened with liquid comes opposite steam pipes 
in the centre space, by means of which the charcoal is freed from the 
absorbed liquid, and passes on to be dried by the stripped gas passing 
out from the centre space. The operation is thus continuous without 
the need of removing the charcoal for revivification. F. G. P. R. 


Tar IN.—S. W. G. Wikner arfti Newcastle- 


upon-Tyne and Gateshead Gas Co. E.P. 191,295 of Jan. 27, 1922. 

Tar is dehydrated in a vessel, in which it is kept at constant level, 
and is heated by a steam coil placed just below the surface of the tar. 
The vapours formed are removed through a coil which is immersed in the 
tar, the open end of which is above the surface of the tar. The tar thus 
acts as a condenser and heat is conserved. After dehydration the tar is 
passed through preheaters, where it is heated by the vapours from a 
battery of stills, and finally through a pitch-residue preheater. It is then 
passed to the first of the battery of stills. Using this method the output 
of the plant is doubled. T. A. Se 


Recovery oF ALUMINIUM CHLORIDE FROM PETROLEUM ResipUES.—A. 


McD. McAfee. Canadian P. 222,306—7-8-21 of Aug. 15, 1922. 

(6) The sludgy residue is treated with a volatile solvent, such as 
alcohol, carbon tetrachloride, ete., and the solvent removed, leaving the 
aluminium chloride revivified. 

(7) After extraction of oily matter by solvents the aluminium chloride 
is leached out with water, and heated to produce hydrochloric acid and 
aluminium oxide. The latter is heated with carbon and hydrochloric 
acid to reform the chloride. 

(8) The residues are roasted with a limited amount of air to form 
aluminium oxide, which is then electrolysed to metallic aluminium. 

(21) The residues are heated to 950-1800° F., and the released alu- 
minium chloride condensed. Al,C, may be added to the residue before 


heating, and chlorine may be passed through the remaining residue. 
F. G. P. R. 


Recovery or Naturat Gas Gasoiine.—E. A. Starke. U.S.P. 1,439,921 of 


Dec. 26, 1922 (Appl. Sept. 12, 1921). 

The natural gas is brought into intimate contact with an absorbing 
oil by passing the gas and the oil both into the suction side of a centrifugal 
pump. The gasoline is recovered from the absorbent oil by distillation. 


Perrotecm O1—Process ror Rerininc.—J. C. Black. U.S.P. 1,447,118 of 
Feb. 27, 1923 (appl. June 20, 1922). 

Fractional condensation of the vapours obtained on distilling oil is 
brought about by bringing the vapours in contact with liquid hydrocarbon 


of approximately the same composition as the fraction it is desired to 
T. A. 8. 
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For Distiuuinc Crupe.—C. B. Forward. U.S.P. 
1,442,935 of Jan. 23, 1923 (appl. June 13, 1917). 

Hydrocarbon oils are forced by means of a pump through a long series 
of pipes contained within two inter-communication steam chambers 
connected with a source of superheated steam, travelling in counter 
current to the stream of oil. The preheated oil then passes, together 

. With steam, into a vessel wherein heavy oils are deposited and withdrawn, 
whilst the lighter oils and steam pass over to a condenser. Means are 
provided for controlling the pressure within the vessel through the 
discharge connexions for the heavy residuum, and at the condenser end. 

C.F. 


DenypDRATOR— VARIABLE Fretp.—H. C. Eddy. Assr. to Petroleum Refining 
Co. of California. U.S.P. 1,442,608 of Jan. 16, 1923 (appl. June 25, 1921). 


Two plate electrodes are suspended horizontally within a closed vessel, 
the lower one being attached centrally to the end of a vertical liquid-feed 
pipe, whilst the upper is suspended on a movable chain. The latter is 
connected through a lever action with an electro-magnetic device, 
whereby the electrodes are caused to separate whenever the current 
flowing between them exceeds a predetermined value. Means are 
provided for drawing off water and liquid from the bottom and top of 
the vessel. F. G. P. R. 


Continvous OF AND APPARATUS FOR.—F. M. 
Hess. U.S.P. 1,443,742-3 of Jan. 30, 1923 (appl. May 8, 1919, and 
Feb. 17, 1921). 


The liquid to be distilled is caused to flow by gravity down a zig-zag 
pipe or channel, composed of flat double-walled plates connected by 
curved plates which are also double-walled. Superheated steam is passed 
upwards through the double walls composing each side of the pipe. The 
whole system is enclosed within a vessel which is connected at the top 
with a condenser and at the bottom with a second similar vessel, and so 
on, the liquid flowing down from the top vessel to the lowest, whilst the 
steam ascends in counter current. Thus fractionation of progressively 
higher boiling liquids takes place in each descending vessel. The crude 
cold liquid is employed to condense the vapours by passing downwards 
from the uppermost to the lowest condenser, thereby being preheated 
before entering the top distilling vessel. The hot residue from the lowest 
distilling vessel is pumped through ascending heat exchangers, through 
which the unvapourised portions from each distilling vessel pass on their 
way to the next lower vessel. F. G. P. R. 


Deuyprator.—F. W. Harris. Assr. to Petroleum Rectifying Co. of Califor. 
nia. U.S.P. 1,440,828 of Jan. 2, 1923 (appl. Dec. 12, 1921; orig. appl- 
Sept. 18, 1919). 

Oil emulsified under pressure, is made to pass through a tank in which 
an electric field is maintained. Means are provided for interrupting the 
field when the fluid pressure in the tank is reduced. T. A. &. 


Om—Metuop oF Treatine.—C. F. Kennedy. Assr. to The Atlantic Refining 
Co. U.S.P. 1,439,171 of Dec. 19, 1922 (appl. May 24, 1919). 

Oil which contains wax is washed with soap solution before separating 
the wax. The concentration of the soap solution is such that emulsifi- 
cation is avoided, and as a result of the treatment the wax is more easily 
separated. T. A. 8. 


al 
| 
F 
3 
| 
t 
dl 
APPA 
| 
=, 


ABSTRACTS. 87a 


8.P Wax—Metnop or Treatinc.—T. G. Delbridge. Assr. to The Atlantic 
Refining Co. U.S.P. 1,438.985 of Dec. 19, 1922 (appl. May 10, 1919). 

‘eries Wax, before sweating, is washed with soap solution. By this means 

ubers colloidal solids are removed and a wax obtained whose crystals are larger 

inter and more uniform. A. 

awn, Emvistons—MetuHop oF Propuctne.—E. E. Werner. U.S.P. 1,445,427 of 

} are Feb. 13, 1923 (appl. Feb. 11, 1922). 

Pay Liquids of different specific gravities are caused to emulsify by first 


being withdrawn from the bottom of a container, so as to establish a 


. vortex therein, and thereby developng a flow of the upper and lower liquids 
ning together through the outlet. The stream of mixed liquids is then directed 
21). against the smooth face of a rapidly revolving disc, thereby dispersing 
sol the lighter within the heavier, and returned to the container in a tangen- 
we i tial direction in order to develop a rotary motion therein. 
G. P. RB. 
8 
APPARATUS FOR DEHYDRATING AND CLEANING Orts.—R. G. Jones. Assr. to 
ent Brown Process Co. U.S.P. 1,440,832 of Jan. 2, 1923 (appl. Feb. 7, 1921). 
are 
of A container partially filled with water is fitted with concentric internal 
" cylinders arranged so that the annular space can be heated. The oil to 
be treated is passed upwards through the central cylinder and then made 
M. to pass downwards through the water. T. A. 8. 
ind 
DenypDRATING PETROLEUM Emu sions BY Osmosis.—W. Meredith. Assr. to 
Petroleum Rectifying Co. U.S.P. 1,440,835 of Jan. 2, 1923 (appl. 
Feb 14, 1921). 
| Emulsion and water are separated by a porous diaphragm, and a direct 
he current is passed from the emulsion to the water. T. A. S. 
Erectrica, Denyprator.—W. C. Eddy. Assr. to Petroleum Rectifying 
he Co. U-.S.P. 1,440,774-6 of Jan. 2, 1923 (appl. A and B, Dec. 19, 1921 ; 
ly C, Dec. 27, 1921). 
le A. The dehydrator consists of a tank whose circular inner surface 
ds forms one terminal of an outer electric field. A stationary structure in 
vd the tank has a circular outer surface forming one terminal of an inner 
st electric field. Another stationary structure is provided whose outer 
th surface forms one terminal of the outer electric field, and the inner 
ir surface one terminal of the inner field. 
B. The dehydrator consists of a tank containing one stationary 
live electrode, and a movable earthed electrode, which is turned by the 
P. flow of liquid through the dehydrator. 
- Cc. A tank is fitted with two electrodes. Means are provided for 
delivering emulsion below the upper electrode and water below the lower 
electrode. T. A. &. 
CRACKING. 
Scecess or Catoristnc 1x Or Rerintnc.—B. L. Jarrett. Oil Gas J., 1922, 


21, No. 24, 82-4. 

When steel tubes, etc., are calorised by being coated with aluminium, 
it is said to be possible to increase the length of runs in oil-cracking by 
20°,. The corrosive action of sulphur and its compounds, as well as of 
carbon on the steel is prevented. F. G. P. R. 
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Convertine Hyprocarspons O1 nto or Lower Borne Port. ve 
R. Cross. E.P. 191,318 of March 21, 1922. for 
Ai ; Oil is passed continuously, under pressure, through a series of pipes us 
. heated in a furnace to such a degree that cracking temperature is attained a 


ae at or about the time the oil leaves the furnace. It then passes into a 
lagged reaction chamber, of relatively large size compared to the tube 
furnace, wherein the same pressure is maintained and no substantial HypR« 
loss of heat takes place. By means of a gas release valve on the reaction G 
chamber the pressure is maintained at such a height that only those of 
liquids which have a critical temperature lower than that obtaining in the 
chamber can become vapours. Thus, very little beside permanent gases 


=< is found in the vapour stage, and cracking takes place substantially ys 
entirely in the liquid phase in the reaction chamber. A suitable tempera- be 


ture and pressure may be 750° F. and 750 lbs. per sq. in. The oil is 
withdrawn continuously from the reaction chamber in such quantities F 


as to maintain a constant level of liquid therein. Passage through the ee 
: entire system occupies about 20 minutes, and gas oil thus treated will -* 
furnish around 30°, gasoline. G. &. 
Propvuction or Low-Borinc HyprocarBons FROM Tar Orts.—M. Melamid. 
ani E.P. 171,367. & 
Tar oils, containing a large proportion of hydrocarbons, are heated : 
with hydrogen under pressure, tin being used as a catalyst. The presence 
of the tin allows low pressures and temperatures to be used. Satisfactory 
: results are obtained if the material is placed in a tin-lined pressure vessel, Lick” 
a hydrogen admitted until a pressure of 10 to 20 atmospheres is obtained, I 
ee and then heated for some hours at 250-320°C. By this means 80-90°, 
q of the oil is converted into material boiling below 200° C., and the residue 7 
is suitable for lubricating purposes. T. A. 8. ‘ 
Hyprocarsons—Process oF Propuctnc—or Low Borine Poryt.— 
M. Melamid. E.P. 171,390 of Nov. 9, 1921. (Int. Conv., Nov. 11, 1920; c 
addn. to E.P. 171,367 ; Int. Conv., Nov. 11, 1920.) F 
In place of heating tar-oils in the presence of tin and hydrogen, mineral c 
oils and hydrocarbon oils, other than tar oils, are subjected to the same ( 
process with the production of similar low-boiling products. ] 
F. G. P. R. ‘ 
Atuminium CHLORIDE—Process oF RECOVERING ; USED IN CONVERSION OF 
Hiexn-Borrne to Low-Borine Orrs.—E. C. R. Marks (communicated 
by Hoover Co., U.S.A.). E.P. 192,106 of Aug. 22, 1921. — 


Aluminium chloride used in converting high boiling to low boiling oils 
(E.P. 189,200), J.S.C.I., is removed from the contact chamber when the 
proportion of asphaltic and carbonaceous matter in the salt-hydrocarbon 
compound amounts to 25%, and is passed by way of a preheater to a 
furnace, wherein the aluminium chloride is distilled off, together with 
volatile oils, and returned to the contact chamber. Hydrochloric acid | 
or chlorine may be passed over aluminium metal contained in a part 


of the furnace, whereby any loss of chloride is made up. F. G. P. R. 
Hyprocarson Oms—Process ror Convertinc HEA 
Low-Borttne Pornt O1rrs.—E. C. R. Marks (communicated by the Hoover 


a Co., U.S.A.). E.P. 189,200 of Aug. 22, 1921. 

"4 Oil, preheated to the required temperature, is sprayed over aluminium 
chloride maintained at the same temperature by circulating oil from the 
preheater around the reaction chamber, which is composed of a series of 
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vertical tubes communicating between two chambers. Means are provided 
for circulating the oil through the reaction chamber, for condensing the 
light products formed, and regenerating and returning to the reaction 
chamber the spent aluminium chloride, together with any make up 
necessary in a continuous system. F. G. P. R. 


HyprocarRBon O1s, Coat Tar, AND THE Like-—PrRocEss FoR CRACKING.— 
Gulf Refining Co., W. F. Garagher, and W. A. Gruse. E.P 174,885-7-8 
of Feb 15, 1923 (appl. Jan. 14, 1922; conv. Jan. 15, 1921). 


The formation of carbon deposits in cracking stills is prevented by 
circulation of the oil. The circulation is brought about by an application 
of the air lift principle. The still is fitted with eduction tubes into the 
bottom of which a small quantity of gas, e.g., steam, inert gas, or gases 
produced by the cracking, is delivered, thus causing a circulation of the 
oil. The apparatus may be fitted to vertical, horizontal or continuous 
stills. In 174,087 the eduction tubes are replaced by longitudinal 
baffles, between which the inert gas is delivered to produce circulation, 
and in 174,088 transverse baffles are used. The erosive effect of the 
oil on the still walls may be increased by the addition of a little sand, 
gravel or metal filings to the oil, thus keeping the walls free from carbon. 
A more regular heating of the oil is claimed, better yields of gasoline 
resulting T A. 8. 


LicktT HyprocarsBons From Heavy HypRoOcARBONS—PROCESS FOR THE 
Propvction or.—C. R. Burke. E.P. 190,751 of Aug. 22, 1921. 


Cracking of heavy hydrocarbons is brought about by distillation 
under pressure, which is produced by means of the condensed distillate 
acting in the form of a release valve. A chamber of larger size than the 
still is attached to the upper part of the latter by means of a long narrow, 
conical neck. Vapours from the still condense in the upper chamber, 
and are partially prevented from returning to the still by the pressure 
of the vapour in the latter, and owing to the narrowness of the neck 
connecting the two. Light vapours escape through the liquid seal and 
pass to a condenser, whilst heavy condensate gradually returns to the 
still to be recracked. At the end of the distillation the residue in the 
still is of much lighter colour than the original charge, owing to deposition 
of carbon and colouring matter. ¥. G. P. &. 


PETROLEUM AND OTHER HyYDROCARBONS—APPARATUS FOR CRACKING.— 
C P. Dubbs. Assr. to Universal Oil Products Co. U.S.P. 1,440,772 of 
Jan. 2, 1923. (Orig. Appl. Nov. 27, 1916; this appl. June 23, 1917.) 


Preheated oil is passed through a series of retorts heated to cracking 
temperature. The vapours formed are passed through dephlegmators, 
condensed oil being returned to the retorts. The apparatus is maintained 
at pressures higher than atmospheric. T. A. 8. 


Heavy Hyprocarsons—MetTuop or Crackinc.—U. 8. Jenkins and §, 
Schwartz. U.S.P. 1,440,996 of Jan. 2, 1923. (Appl. Nov. 4, 1918.) 


Oil is supplied to a series of pressure stills, pressure distillate being 
taken off from each still. The gravity of the oil in each still is kept 
constant. The oil taken from the last still is of so high a gravity that 
it does not give a profitable yield of gasoline. T. A. 8. 
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Ors—APPARATUS FOR THE CONVERSION OF.—J. H. Adams. U.S.P. 1,445,28] 


of Feb. 13, 1923. (Appl. Sept. 30, 1915.) 


Oils are cracked under pressure in the presence of superheated steam 
by passing the two together through a series of horizontal pipes enclosed 
in a furnace. Steam is introduced through preheated pipes lying within 
the oil pipes and above removable pans for collecting carbon deposits, 
The cracking tubes are in open communication with the condensers, 
condensation thus taking place under pressure. F. G. P. R. 


HypRoGENATING CARBONACEOUS MATERIAL—METHOD AND APPARATUS FOR.— 


T. Ulke. U.S.P. 1,445,423 of Feb. 13, 1923. (Appl. Feb. 23, 1922.) 
Fluid products are obtained from carbonaceous material such as coal, 
peat, lignite, oil shale and the like, by hydrogenating at a high tempera. 
ture and pressure such as 400° C. and 100 atmospheres, in an autoclave 
by means of a solid hydrogen-yielding compound, which will have a 
residue of alkali-carbonate such as sodium formate. The resulting 
vapours are led through condensers, the uncondensed portion after being 
freed from ammonia being passed through red-hot carbon to reduce 
carbon dioxide to monoxide. The alkaline residue from the autoclave 
is leached with water to recover alkali-carbonate, which, after being 
cautisised, is treated with the above carbon monoxide and alkali formate 
thus regenerated. F. G. P. R. 


Hyprocarson Orts—APPARATUS FOR CONVERTING.—W. F. Muehl. U.S.P. 


1,444,128-9 of Feb. 6, 1923. (Appl. Aug. 17, 1922. 

Oil of high-boiling point is forced through a vertical tube still at such 
a rate under such super-atmospheric pressure that it is raised to cracking 
temperature, but remains in the liquid phase. The oil then passes to a 
horizontal, lagged digester, wherein the temperature of the oil remains 
substantially unaltered ; cracking takes place and carbon is deposited. 
Means are provided for scraping the carbon to one end of the digester, 
and removing it without agitating the oil. Light portions of the oil are 
here vaporised and pass to a dephlegmator, whilst the heavier portions 
are led to a second digester, also in communication with the dephlegmator. 
Fresh oil is used as a cooling medium in the dephlegmator, thence over- 
flowing to the second digester and passing with unchanged oil back to the 
tube still. Super-atmospheric pressure is maintained on the oi! and 
vapours throughout the process. F. G. P. R. 


GasoLttnE—Process ror Propuctnc.—E. M. Hyatt. U.S.P. 1,445,688 of 


Feb. 20, 1923. (Appl. Aug. 31, 1921.) 


Fuel oil, kerosene, still residues, etc., are cracked after a previous 
treatment with chlorine. The oil to be treated is placed in a vessel 
capable of standing a pressure of 150 lb. per sq. in., and chlorine is then 
passed in to the extent of 1 to 10 lb. per 50 gals. of oil treated. The oil 
is then heated to 200—350° F. for 12 to 48 hours, a pressure of 75 to 150 Ib. 
being generated. The HCl produced is now allowed to escape, and the 
temperature is raised to 650-750° F. The pressure rises to 75-150 lb. 
per sq. in., an escape valve allowing vapours to pass to a condenser. The 
valve is set so that the contents of the pressure vessel distil at the rate of 
5-10 per cent. per hour. Cracking takes place in the vapour phase in the 
upper portion of the pressure vessel. The condensed vapours are passed 
to a still where the gasoline and kerosene are distilled off. The gasoline 
is acid and requires treatment with caustic soda. It is claimed that the 
process will produce 60-70 per cent. of gasoline from an oil of 60° Bé 

T. A. 8. 
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ConVERSION OF ARomaTIC Rinc Compounps Into Motor Spirir.—aA. 8. 
Ramage. U.S.P. 1,439,976 of Dec. 26, 1922. (Appl. Jan. 28, 1921.) 


Aromatic hydrocarbons are mixed with a paraffin or olefine hydrocarbon 
and passed with superheated steam over heated ferrous oxide or similar 
steam decomposing material. The operation is carried out at a tempera- 
ture of 500-700° C., and the reactions involved are :— 


1. The formation of nascent hydrogen from the steam by the oxidation 
of the ferrous oxide. 

2. The dehydrogenation of the saturated hydrocarbons to unsaturated 
hydrocarbons by the ferric oxide formed. 

3. The splitting up of the unsaturated hydrocarbons at temperatures 
of about 650° C. into simpler hydrocarbons such as ethylene. 

4. The nascent hydrogen reduces the aromatic bodies to cyclo- 
paraffins. T. A. 8. 


Hyprocarnons—Apparatus FoR Treatinc.—S. L. Gartland. U.S.P. 
1,445,433 of Feb. 13, 1923. (Appl. Oct. 28, 1921.) 

High-boiling hydrocarbon oils are vapourised at atmospheric pressure, 
the vapours withdrawn and compressed under conditions of temperature 
and pressure which can be regulated. The pressure is then suddenly 
released, whereby cracking takes place, owing to rapid expansion of the 
vapours. G. P. R. 


PerroLeUM—Process For Treatinc.—L. C. Read. U.S.P. 1,445,040 of 
Feb. 13, 1923 (Appl. April 4, 1917.) 

Hydrocarbon oils are heated to a temperature of approximately 
2000° F., at a pressure less than atmospheric, whereby chemical conver- 
sion takes place. The vapours are then compressed, and the pressure 
subsequently released whereby further cracking is brought about. 

F. G. P. R. 


Moror FvELs. 


OxipIsEpD KrerosENE.—J. H. James. Carnegie Inst. of Tech. Oil Engineer 
ing and Finance, Vol. IIL., No. 61, 308. 

Oxidised kerosenes cause less “‘ knocking” on kerosene engines than 
straight kerosenes. The oxidised kerosene generates the same power 
as the ordinary kerosene, although the theoretical thermal value is one- 
eighth less. The higher efficiency is attributed to the more complete 
combustion obtained. The oxidised kerosene is obtained by the catalytic 
oxidation of low-grade petroleums. T. A. 8. 


Testinc Fvets ror Hicu-Compression Enorves.—S. M. Lee and 8. W. 
Sparrow. J. Soc. Aut. Eng. 32, 11-16 (1923). 
For mixtures of benzol and gasoline in aviation engines the compression 
ratios and volume percentage of benzol are given as follows :—5: 4, 0; 
6:1, 30; 7:2, 65; 9:2, 85; 11:5, 100; 14:0, 100. Alcohol was 
found to be twice as effective as benzene at low compressions in preventing 
detonation. At high compressions where less gasoline was used in the 
fuel there appeared to be little difference between the effects of alcohol 
and benzene. Pre-ignition apparently depends on: (a) heat of com- 
pression ; ; (6) heat supplied by hot spots in the cylinders. The first 
is increased with increase in the compression ratio, the second is probably 
decreased. The change in heat of compression is calculable by the 
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formula T,—T,r2-1, where n is 1.25—1.4, r is the compression ratio, 
T, is the absolute temperature when compression begins and T, the 
absolute temperature at the end of the compression. Engines may 
require different biends, owing to differences in design causing unequal 
tendencies to pre-ignition. A. &. 


Comrounps tn Moror C. Chatfield. Nat. Pet. News, 


Vol. XV., No. 11, 133. 


Sulphur compounds in petrol, which give a positive doctor test, are 
stated to be uninjurious to automobile equipment. In refining by the 
litharge process, in which elemental sulphur is added to the petrol, a 
certain amount dissolves, and this free sulphur is detrimental to the 
copper and brass parts of automobiles. This free sulphur cannot be 
detected by the doctor test. The U.S. Government does not require 
that motor spirit shall pass the doctor test, and refiners generally consider 
it undesirable. T. A. S. 


Gas FROM PETROLEUM (OR OTHER HyDROCARBONS) AND WATER—IMPROVED 


APPARATUS FOR Propucine.—E. and M. Robinson. E.P. 191,411 of 
Oct. 11, 1921. 

Oil is pumped through a coil, which is surrounded by superheated 
steam. A similar coil in the same heating vessel is used for heating 
water. The oil is then run into the top of a vertical retort, into which the 
water is sprayed. The retort is heated by means of superheated steam. 
The vapours so produced are scrubbed and passed to a burner. 

T. A. 8. 


ALCOHOL—IMPROVEMENTS IN CARBURETTING OR Enricutnc.—J. M. A. 


Chevalier, P. Bourcet, and H. Regnault. E.P. 168,308 of Aug. 3, 1921. 
(Conv. Aug. 27, 1920.) 


Alcohol for use in internal-combustion motors is increased in calorific 
power by the addition to 1000 gms. of alcohol of 200-500 gms. of resin 
spirit (mean sp. gr. 0.890) and 125 gms. of light acetone oil (b.p. 70- 
130° C.) to act as a “combiner."’ Where absolute alcohol is used it 
is not necessary to add acetone oil. y. G. &. &. 


Vaporistinc Liquip Fvets—Improvep Apparatus For.—P. Bachhofer and 


J. Miller. E.P. 171,700 of Feb. 19, 1923. (Convention Nov. 18, 1920.) 


The fuel is vaporised by means of an improved nozzle, the tubular 
outer portion of which is cut to produce a thin annular lip. The lip is 
short and so thick that no deformation to produce a widening of the 
gap between the lip and the central core can take place under the pressure 
of the oil. When oil, vaporised from such a nozzle, is injected into air 
compressed to 12 or 15 atmospheres, ignition is spontaneous. This 
result is only achieved if the edge has the required rigidity and resistance 
to deformation. The apparatus may be used in conjunction with 2- or 4- 
stroke engines, either as the sole fuel source, or to enrich poorer mixtures. 
It may also be used for furnaces, or for the heating of incandescent 
mantles for illumination purposes. T. A. 


GasES AND INFLAMMABLE LiIQuIDS—IMPROVEMENTS IN STORAGE OF.— 
E. E. Petitpierre. E.P. 187,600 of Feb. 22, 1923. (Appl. Oct. 13, 1922; 
Conv. Oct. 20, 1921.) 

Peat, particularly yellow peat, is a satisfactory material for packing 
containers used for compressed gases or highly inflammable liquids. 
The peat, either in its natural condition, or after suitable preparation, 
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by having been ground or compressed into lumps or reduced to peat 
wadding, is washed and dried and mixed with other fibrous or porous 
materials. It is then rammed or compressed by hand into the container. 
After filling the receptacle with peat, the material is saturated with 
acetone, or other inflammable solvent, in which acetylene is dissolved. 
A. 


LUBRICATION. 


TesTING BY Friction-Testinc Macuines.—W. H. Herschel, 


Chem. and Met. Eng., 1923, 28, No. 7, 302-3. 

Oiliness has been defined as “the property which causes a difference 
in friction when two lubricating oils of the same viscosity at the tempera- 
ture of the oil film are used under identical conditions."””" With complete 
film lubrication oiliness has little or no effect, but a change of bearing 
metal, high pressures, wide clearance, low speed or low viscosity tend to 
produce incomplete film lubrication where oiliness may be detected. 
It is fairly well agreed now that oiliness is due to some form of interaction 
between the lubricant and the bearing metal, and in the present paper it 
is considered that the bearing metals are constant, and that oiliness is a 
property of the lubricant. It is now generally recognised that a journal 
is eccentric in its bearings, and that eccentricity diminishes as speed in- 
creases ; also, that friction varies with clearance and eccentricity which is 


2 
a function of ona (Sommerfield. Zeit. fur Math. und Physik, 1904, 50, 97); 


i.e., a function of viscosity, speed and ratio of diameter to clearance, 
divided by the pressure. Hersey (Trans. A.S.M.E., 1915, 37, 182) 
is of the same opinion, provided the supply of lubricant is adequate. 
If A, the film thickness of a concentric journal, is replaced by 2 4, 
the difference in diameter of bearing and journal, the above formula may 
be called Sommerfeld’s criterion (8). With « = viscosity in poises S 
will be dimensionless if the pressure p is expressed in degrees per sq. cm., 
the speed n in revolutions per sec. and 4 in any convenient unit. If 
the smoothness of the bearing remains constant the friction is a function 
of the viscosity, provided the pressure, speed and clearance are constant. 
With viscosity and speed both variable friction will be a function of 
un, whilst with «, n and p all variable, and clearance constant, friction 


will be a function of “" tt seemed preferable, however, to introduce 


the term ( 5 ) and plot the coefficient of friction against S in order to 


emphasise the effect of clearance upon friction, The lowest coefficient 
-(2 4) 
d 


of friction, f, at the transition point = §y2 (1), occurs when 


unlf d 5 

S has a constant value of & 00211 (2). Hersey 
2A 

gives friction curves for ideal bearings, taking “O01, “002, 


and ‘010, for which the values of f at the transition point are 0-00094, 
000188, 0-00377 and 0°00943, and agree with the equation (1). His 
values of 7) vary as to the square of the clearance according to equation 


(2). Wilson and Barnard concluded that ~ 7 at the point of minimum 
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friction varied with the oiliness. If this can be confirmed, or that S 
varies with the oiliness, journal friction machines might be used to 
measure oiliness. Clearance is generally unknown, but if known, probably 
changes by wear during the test. It is, however, desirable to introduce 
the term (5 ) merely as a reminder that the results rest on an 
2A 

assumption regarding clearance. It is convenient to give a the 
value of 0°001, but the true value should be used when known. 


F. G. P. R. 


REcLAMATION OF Petrrotecum Lusricatine H. Herschel 


and A. H. Anderson. No. 223 Tech. Paper, U.S. Bur. of Standards. 
The oil in the crank-case of an automobile engine usually becomes 
diluted with fuel residues, and corrosion in the crank-case is probably 
due to sulphur in the fuel. It may also be contaminated by products 
of cracking, and by carbon deposits which work their way past the 
piston rings. In other cases, as in the steam turbine, the oil increases 
in viscosity by use. Oil may be reclaimed by heating to 60°-71°, the 
addition of a coagulant, agitation and settling, or by blowing live steam 
into it, and treatment in centrifuge. A continuous by-pass filtering 
system, in which the oil is preliminarily heated, is employed for keeping 
turbine oil in good condition, the acidity developed in the oil tending to 
remain in the sludge. Motor oils may be reclaimed by blowing steam 
through them to drive off kerosene, adding a small quantity of soda, 
agitating and settling. The flash and fire points are higher for the 
reclaimed than the used oil, but not so high as for the new oil. The 
sediment in the reclaimed oil is much more than in the new oil, but the 
demulsification is good. A high acidity is found to be compatible 
with good demulsifying properties in the Californian oils, which are 
generally much higher in acidity than Eastern oils. Determination of 
the effect of variations in organic acidity of oils upon the inter-facial 
tension were made with Donnan’s apparatus, in which drops of oil are 
released under water, and the number of drops counted. Blends of a 
class B oil with an Eastern oil of high acidity gave negative results in 
the corrosion test, and the demulsibility was zero for acidities of 0.33 mg. 
potassium hydroxide and over. Demulsibility was reduced to zero by 
the addition of 12-5% of old lard oil. A compound with 37-5% of old 
lard oil, with an acidity of 2-69 mg. potassium hydroxide showed corrosion. 
The addition of the lard oil showed a decrease in interfacial tension. 
In refining, the leaving of 0-1%, of acid sludge in the oil reduces the 
demulsibility from 1200 to 300. The analysis of a turbine sludge showed 
that the ash contained 42-22%, of silica, and it is difficult to believe that 
this came from the core sand, as the turbine had been in use for several 
years. Used oils should be judged by the same tests as new oils, and will 
be equally serviceable if they satisfy the tests. H. M. 


Lusricatinc Ors From Licnite Tar.—J. Marcusson and F. Béottger. 


Mitt. Materialpriif., 1922, 40, 250-252. 

Lubricating oils may be prepared from lignite tar either by condensing 
the light oils from the distillation process by chloride of zinc or by 
heating under pressure, or by working up low-temperature lignite tar 
with superheated steam. A condensation product had an open flash 
point of 198° C., against 171° C. for the low-temperature product. Both 
showed a rapid falling off in viscosity, with increase in temperature. 
The two oils had a high saponification value, 6 and 11-5, and a high 
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iodine value, 34 and 45, and the contents of sulphur were 2-7 and 1-4, 
respectively. The asphaltic substances separated by benzene were 
different from those obtained from petroleum oils. They were almost 
completely soluble in alcohol, were mostly saponifiable, and consisted 
of oxy-fatty acids. The phenols in the condensation product amounted 
to 1% only, in the low-temperature product to 4-2%. The acetyl value 
of the oils showed a considerable content of alcohols. The effect of 
hydrogenating lignite oils is to considerably increase their acetyl value, 
while with petroleum oils this value is only slightly increased. H. M. 


Tue INFLUENCE oF Low TEMPERATURES ON MINERAL OILS IN TRANSFORMERS 
AND SwitcHes, AND Tests FoR THESE O1Ls.—G. Brihlmann. 
Petroleum, 1923, 19, 69-72. 


At low temperatures oils in transformers and switches, being semi- 
solid, present an obstacle to heat transference, and local overheating may 
occur, in spite of the low temperature of the mass. In transformers 
with oil circulation the pipes may present such resistance owing to the 
presence of oil of pasty consistency that the circulation may be sériously 
interfered with. This happens only when the transformers are exposed 
to the open air or are in unheated premises, and after being out of use 
for prolonged periods. With switches, this may lead to danger from 
fire or explosion, as the movement of the switch is retarded, and as the 
flow of the oil between the separated surfaces is slow. A switch filled 
with pasty oil was found to require 80%, more time for putting out than 
was the case with fluid oil. The solidification point is defined as the 
temperature at which the oil ceases to obey the laws of fluids. An 
apparatus was designed for the determination of the solidification point. 
A pressure of 400 mm. of water acted upon the oil in a U-tube, and the 
time taken for the oil to rise 40 mm. was noted. On plotting results at 
varying temperatures the break in the character of the curve where the 
oil ceases to follow the laws of fluids gave an indication of the solidifying 
point. The viscosity constantly increased in a resin oil, and no solidifi- 
cation point could be fixed. In cases where the solidification point is not 
sharp, 1° C. is taken as 1 mm. on the abscissa, and 1 second time of flow 
is taken as 1 mm. on the ordinate, and the solidification point is taken 
at the point where the tangent of the curve forms an angle of 45° with the 
axis of the abscissa. H. M. 


MANUFACTURE OF LUBRICATING PRropucTs FROM WYOMING AND COLORADO 
Crupe Orrs.—L. C. Welch. Proc. Colorado. Sci. Soc., 1922, 11, 275-294. 


A very complete description of the entire process employed in producing 
all varieties of lubricating oils and waxes from Wyoming and Colorado 
oils. The original paper should be consulted for details of plant and 
refining operations, in which there is nothing of outstanding novelty 
beyond the advocacy of high-speed centrifugal separators for the removal 
of wax. F. G. P. R. 


DETERMINATION OF TAR NUMBERS GF TRANSFORMER AND TURBINE OILS.— 
F. Schwarz and J. Marcusson. Petr. Zeit., 1922, 18, 741-2. 


The tar number is taken to be the amount of matter extractable by 
alcoholic caustic soda solution from the oils after being subjected to a 
period of heating. 50 gms. of oil are heated to 150°C. for 50 hours, 
cooled and again heated to 80° for 15 mins. under a reflux condenser 
with 50 c.c. of a solution of 50% by weight of alcohol, and 4% by weight 
of caustic soda. It is then shaken vigorously for 5 mins., allowed to 
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stand over night, and the caustic layer separated, filtered, measured and 
unchanged oil extracted by 30 c.c. of low-boiling gasoline. The gasoline 
extract is shaken with 10 c.c. of fresh alcohol-caustic soda solution, the 
latter added to the first alcohol caustic extract, and the whole then 
acidified with hydrochloric acid. The acid solution is extracted several 
times with benzol, which is then washed free from acid by water, distilled 
off, and the residue dried at 105° C. for 10 minutes. F. G. P. R. 


Dist 


Usep Lusricatinc Or—APPARATUS FOR ReEcLAIMING.—General Electric 
Co. Communicated to British Thomson-Houston Co. E.P. 191,547. 


Oil, after being freed from dust and carbon, is allowed to drip over 
heating elements, which consist of electrical resistances in sealed bulbs. 
By the aid of gauze surrounding the resistances the oil is made to form a 
film and volatile portions are removed. Two heating elements, one 
above the other, are used, the upper one operating at 110—-125° C. and 
the lower at 135-155° C. The apparatus is made up in a size and form 
suitable for garages. T. A. 8. 


SHALE AND PEAT. 


New AppaRATvs FoR EXPERIMENTAL DISTILLATION OF O1L-SHALE.—Wobling. 
Braunkohle, 1922, 21, 453-4. 


Re: The retort consisted of an inclined porcelain tube heated in an electric 

oven, whereby larger yields of tar could be obtained than by the use of 
al any other apparatus. 400 gms. could be distilled in 3-4 hours with the 
ree consumption of 2 kw.-hrs. The retort gases were freed from H,S and 
CO, by Pb(OAc), and KOH to simplify subsequent analysis. The 
percentage of light oils from most shales was small, whilst 30-40% boiled 
between 150°-250°C. Preliminary treatment with dilute H,PO, Or. 
prevented excessive resinification when washing with H,SO,. Heating 
the oils with zinc dust or distilling the shales with iron failed to reduce 
vs the sulphur content. F. G. P. R. 


Tue Retortine or J. Gavin. Bull. 210 
U.S. Bur. of Mines, 1922. 


The variation in the quality of oils produced in the distillation of shale Sua 
with rising temperatures is not in the nature of fractional distillation. 
Rapid retorting is favourable for high yields of oil, slow retorting gives a 
smaller yield, but better quality. If shale is retorted rapidly a higher 
temperature is required to effect complete distillation. Rapid retorting 
gives a smaller amount of spent shale containing less fixed carbon, a 
larger amount of paraffin wax in the oil, more nitrogen in the oil and less 
in the spent shale. The effect of passing steam through the retort is to 
give an oil having the characteristics of oil produced at a more rapid rate 
without the use of scavenging media. In large retorts of the vertical 
type the quality and quantity of oil produced would be low without 
steaming. Reflux condensation is reduced to a minimum by steaming. 
With slow retorting the decomposition of bitumen te desirable products 
is more complete. In the small experimental retorts used, better oil is 
produced without the use of steam. When shale is broken into pieces the 
larger sizes yield more oil of a better quality than the smaller ones. The 
character of the products is materially altered by alteration in the design 
of the retort. The coking distillation of crude shale-oil increases the 
motor fuel fraction, with a decrease in its unsaturated content, and 
causes a loss in paraffin wax. The evolution of gas from shale begins at a 


; 
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temperature below that of the first oil production, and continues after 
oil production has ceased. The first gas is rich in hydrogen sulphide. 
With some shales 20% of the gas is hydrogen sulphide. 

H. M. 


DISTILLATION OF CARBONACEOUS MATERIAL—APPARATUS FOR.—T. W. 8S. 
Hutchins. E.P. 190,819 of Oct. 1, 1921. 


A tubular, rotatable iron retort, heated externally, is provided inter- 
nally with an iron tumbler which may extend the length of the retort. 
The tumbler is in the form of a bar having four radial fins, and thus in 
cross-section forms a rectangular cross. As the retort rotates the 
tumbler is carried upwards until it overbalances and falls to the bottom. 
By means of the blow thus delivered caking of material on the sides of 
the retort is prevented. A gas-tight joint at the end of the retort is 
obtained by means of a corrugated flexible diaphragm attached to the 
retort, and kept in close contact with a collar on the exit pipe by means 
of springs. F. G. P. R. 


Liquip Retatinc To.—J. A. Leadbeater. E.P. 
191,201 of Oct. 20, 1921. 


Five to ten parts of wet black peat, thirty parts of bituminous coal or 
other carbonaceous material, and one part of tallow or soap are ground 
together in a disintegrating machine to a fine or colloidal state. The 
ground material is then mixed with fifty-nine to sixty-four parts of crude 
oil and again ground in the disintegrating machine or passed through a 
Plausons colloidal mill. The resultant liquid fuel is suitable for combus- 
tion under boilers in the form of a spray either along or upon an — 
bed of coal or coke. T. A. 8. 


Om-Bearinc SHALE—MeETHOpD oF Treatinc.—H. R. Straight. U.S.P. 
1,441,542 of Jan. 9, 1923. (Appl. July 31, 1918.) 

After heating to remove the more volatile constituents, the shale is 
placed in a container and oxygen admitted to the central portion. The 
container is agitated to prevent the shale fusing and the combustion 
removes the remaining volatile portions of the shale. T. A. 8. 


SHaLE—APPARATUS FOR COMBINED SOLVENT AND DESTRUCTIVE DISTILLATION 
TreaTMENT OF.—D. T. Day. U.S.P. 1,447,296 and 7 of March 6, 1923. 
(Appl. (A) Dec. 7, 1920; (B) Aug. 30, 1922.) 

(A) Shale is fed into a bath of oil and-conveyed from thence to con- 
veyor tubes, in which it is destructively distilled. The hydrocarbon oil 
produced is passed to the oil bath, from which vapours are removed. 

In (B) the patent is extended to cover the similar treatment of oil 
containing earthy material. T. A. 8S. 
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Abstracts of Papers submitted at the New Haven Meeting, April 2-7, 1923. 


1. DETERMINATION OF VOLATILITY oF MINERAL O1t.—C. J. Rodman, 
Westinghouse Research Laboratory, E. Pittsburgh, Pa. 6. 
The factors influencing the volatility of an oil are: surface exposed, 
interchange of atmosphere above the oil, and temperature. The 
tendency of an oil to creep along the surface of the containing vessel 
varies with the kind of oil, thereby greatly altering the volatility. To 
get away from the non-uniformity in surface area the following method 

Bu has been devised which works excellently for non-drying oils. 
Procedure.—Filter paper of any good grade (corresponding to 
me Whatman’s No. 40) is 1olled up upon itself until a paper rod is made which 
is about one centimeter in diameter and 10 centimeters long. A fine - 
copper wire wound spirally about ten turns around the roll holds it in a . 
. compact form. A free end of the wire suffices for its suspension within 
a a glass stoppered weighing bottle. The roll is dried first to constant 
weight at 100°C. Two ce. of oil are run on the filter paper roll so that 
the entire surface is wet by the oil. The roll is weighed, then suspended 
in the electrically controlled drying oven which is held at 100°C. The 
results are reported in loss of weight per centimeter squared surface area 
per hour. For a good transformer oil the loss should not exceed 

0-003 gram centimeter squared per hour. 


2. THe THERMOCHEMICAL BALANCE IN THE CRACKING RE-ACTION.— 
Jacque C. Morrell and Gustav Egloff, Universal Oil Products Co., 
Riverside, Ill. 

The method of attacking the problem in the present research is based 8. 
upon the laws of the conservation of matter and energy. Since the | 
total quantity of matter is the same before and after the reaction, the | 
difference in heat energy of the total starting material and the total 
final products when burned to carbon dioxide and water is a measure of | 
the type of thermochemical reaction. 

Examination of the data obtained shows that the cracking re-action 
for a Mexican crude distillate is neither exothermic or endothermic 
e within the error of the experimental measurements. A Mid-Continent ' 

a Topped Crude on the other hand showed that 1-64%, of the total heat 

energy was given up during the re-action. A mixed Illinois-Kentucky 
fuel oil gave similar results to that obtained with the Mid-Continent 9. 
Topped Crade. 

The conclusion drawn from the above is that the cracking re-action 
may be slightly exothermic with some types of oils. 


3. Coke FoRMATION IN THE CRACKING PrRocEss.—Jacque C. Morrell and 
Gustav Egloff, Universal Oil Products Co., Riverside, Ill. 
The formation of coke as a function of type of oil and cracking 
conditions is shown, although it may be said that no fixed generalizations 
can be drawn from these data. 


P 
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The densities of cokes from the cracking of various types of oils have 
been determined. The calorific values have also been obtained as well 
as other information concerning the chemical characteristics of the coke. 
Extraction experiments have been carried out with various solvents 
using a representative type of coke with the end in view of finding the 
maximum extractable matter in the cokes as taken from the stills. 


. THe Martrrer or Crackep Gaso.tine.—B. T. Brooks and 


H. O. Parker, Mathieson Alkali Works, New York City. 


. Nore on THE Doctor RE-AcTiON FoR SuLFuR.—B. T. Brooks, Mathieson 


Alkali Works, New York City. 


. Ferrous SELENIDE as A Contact CATALYsT FOR CRACKING.—Thomas 


Midgley, Jr., and Carroll A. Hochwalt, General Motors Research 
Corporation, Dayton, Ohio. 

It was found that selenium, which exerts a powerful influence on 
combustion, in the form of ferrous selenide is a contact catalyst for 
cracking petroleum oils. A very striking increase in the nitratable 
material and a corresponding decrease in the critical temperature of 
dissolution with aniline were obtained. The product obtained was 
yellow in colour. A slight increase in gasoline yield was obtained. 


. Tue Revative Erriciency oF CATALYSTS IN THE PYROLYSIS OF 


Perroteum Hyprocarsons.—Elmer H. Haux, Thomas Midgley, Jr., 
and James R. Withrow, General Motors Research Corporation and Ohio 
State University. 

A survey was made of the effects of contact substances on the cracking 
of petroleum hydrocarbons in the vapour phase. Metallic oxides were 
found to have very little catalytic action whereas nickel and the sulfides 
of the iron group tend to decrease the yield of lighter fractions. Elemen- 
tary selenium was found to have the most active catalytic “ cracking ” 
effect. The degree of cracking and the formation of aromatic compounds 
increase rapidly with a rise in temperature, in the presence of all contact 
substances. The temperature of critical dissolution with aniline was 
found to be a satisfactory indication of the degree of cracking. 


. HicHEeR ALCOHOLS FROM PETROLEUM OLEFINES.—W. W. Clough and 


Carl O. Johns, Research Division, Development Department, Standard 
Oil Company of New Jersey. 

This paper gives a general description of the method used in manu- 
facturing higher alcohols from the unsaturated hydrocarbons found in 
refinery gases. The series of alcohols which is obtained includes 
2-propanol, 2-butanol, 2-pentanol, 2-hexanol, 2-heptanol, and 2-octanol. 
The properties of the alcohols and some of their derivatives are given. 
The first three alcohols of this series are now manufactured and sold in 
commercial quantities. 


Tue INTERFACIAL TENSION BETWEEN PETROLEUM PRODUCTS AND WATER. 

E. M. Johansen, Atlantic Refining Company, Philadelphia, Pa. 

Two different types of apparatus for the determination of the inter- 
facial tension between petroleum products and water or aqueous solutions 
have been designed and are described as to construction and operation. 
Data are given, showing the degree of accuracy obtained in the deter- 
minations of tensions, the values of tensions for a number of products, 
and the factors that influence the value of the tensions. Suggestions are 
made as to the information that may be gained by aid of tension 
determinations and for what purposes such information may be used. 
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10. Born TEMPERATURES OF VISCOSIMETERS OF THE SAYBOLT TyPE.— 
W. H. Herschel, Bureau of Standards, Washington, D.C. 


Unless an efflux viscosimeter is practically all submerged in a bath of 
adequate size, there is doubt whether the actual temperature of test, 
or average temperature of liquid im the outlet tube during the timed 
interval, is equal to the nominal temperature of test or bath temperature. 14. 
Where, as in instruments of the Saybolt type, the bath temperature is 
not equal to the nominal temperature of test, it becomes a difficult 
matter to determine suitable bath temperatures. This paper describes 
tests in which the actual temperature in the outlet tube was examined 
by thermocouple, in order to procure evidence in regard to proper bath 
temperatures. 


1l. CHANGES IN THE ViscosiTy OF MINERAL on StanpInc.—Eugene 
C. Bingham and G. Raymond Hood, Lafayette College, Easton, Pa. 


The question has been raised whether mineral oils maintain a constant 
fluidity suitable for use in calibrating viscometers. A sample of pale 
mineral oil, measured by W. L. Hyden in 1921, showed a fluidity of 0-9243. 

We have redetermined this sample, using the same instrument, re- 
calibrating and checking the constants given; and obtained values 
showing an iacrease in fluidity of 1-36%. 

To discover if this increase could be accelerated, the oil was heated to 
100° C. for two hours, cooled and remeasured. The average increase 
in fluidity was 0-40%%,. 

Tests for the properties of a plastic solid apparently show that the 
discrepancy in fluidity cannot be attributed to this cause. 

The authors conclude that it is inadvisable at present to employ 
mineral oils for calibration purposes. 


12. Drrect DETERMINATION OF DEw-Pornts oF GASOLINE-AIR MIXTURES.— 
W. A. Gruse, Mellon Institute, Pittsburgh, Pa. 


An apparatus has been developed for the direct determination of the 
dew-points of gasoline-air mixtures of the compositions employed in 
internal-combustion engines. Curves showing variation of dew-point 
with composition of mixture are given for several typical gasolines. The 
process is suggested as a direct means for the evaluation of motor fuels. 


13. THERMAL DecomposITion oF SHALE-OILS UNDER PressuRE.—C. W. 
Botkin, New Mexico A. and M. College, State College, N.M. 


Two shale-oils were heated at about 300° C. under the pressure of the 
gases produced by the decomposition (maximum 300-350 lb.). Eighty-two 
and 92% of oil was recovered, containing respectively 7 and 26% of oils 
distilling to 150°C.; an increase in this fraction of 100 and 380% 
respectively. The percentage of saturates in the light fraction from the 
cracked oils is about 66; an increase of approximately 25%. A third 


*. shale-oil was decomposed under conditions similar to the Burton process 

(laboratory apparatus, 500 cc. of oil), yielding 65-4% of oil by weight, 
: 23-9% of which distilled below 150°C. and 56% below 210°C.; an 
fe ° increase of 29% in the last-named fraction. This fraction (to 210° C.) 
; contained 56% of saturated compounds or 16% more than similar 
fraction of the original crude oil. 


| 
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The date of these preliminary experiments indicate that by pressure 
decomposition the yield of crude gasoline from shale-oils may be increased 
to 45% and that this treatment much improves the refining qualities. 
However the yield and quality of the crude motor fuel fraction is not so 
high as obtained from the usual petroleum oils under the same conditions. 


14. Moron Fvet Symposium JorntLy witH Gas AND FvuEt SEctTion.— 
Van H. Manning, Chairman. 

“‘ Fuel Requirements of Internal Combustion Engines,” 8. W. Sparrow, 
National Bureau of Standards. 

“Economic Aspects of Motor Fuel Supply from Petroleum,” F. W. 
Lane and A. V. Bower, U.S. Bureau of Mines. 

“* Refinery Problems Affecting Motor Fuel Supplies,” Frank A. Howard 
Standard Oil Co., N.Y.C. 

“Suggestions on Absolute Alcohol as a Possible Constituent of 
Motor Fuels,” H. A. Gardner, Institute of Industrial Research, 
Washington, D.C. 

“Coal-Tar as a Source of Fuel for Internal Combustion Engines,” 
Wilbert J. Huff, The Koppers Co., Pittsburgh, Pa. 
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FIRST ALL-RUSSIAN PETROLEUM CONGRESS 
SEctTion) 


(DecemBeR 31, 1921—-Janvary 10, 1922, Moscow). 
(P.S.J. 1922, N.5-6, p, 314.) 


(Abstracted by P. Dvorkowitz, Ph.D.) 


ACTIVITIES OF THE PARAFFINOID-FUEL COMMITTEE OF THE SUPREME 


TecanicaL CoMMITTEE OF THE PEOPLE’s COMMISARIAT OF WAYS AND 
Communications. By Prof. A. V. Sapozhnikoff. 


The Committee is engaged in evolving the most efficient methods of 
treating Grozny paraffinoid petroleum so as to render them suitable for 
use as locomotive fuel. With this object in view the Committee has been 
investigating the properties of paraffinoid-petroleum products, and the 
influence exerted on their physical properties by changes of temperature. 

In the course of these investigations the Committee has, by a series of 
experiments, established “‘a method of determining the maximum 
freezing-point,”’ tested the influence of admixtures of paraffin scale on 
the fluidity of petroleum products, tested the mixtures of paraffin 
petroleum products with various non-paraffin products, especially in 
regard to flash-point and freezing-point. The principal result of these 
investigations has been to establish the importance of preliminary 
treatment by heat, which determines the length of the period during 
which they can be preserved in a liquid and flowing state, and 
the rapidity with which paraffin scale may be separated therefrom 
when cooling. 

The Committee has collected data on the question of the danger 
of fire and explosion (in cases when paraffinoid petroleum products 
have been diluted with lighter or more volatile oil fractions), also meteoro- 
logical data relating to the temperatures characteristic of the principal 
regions where paraffinoid fuel is likely to be used. 


MetHop or Derermininc Freezinec-Pornt or Petroteum Propvwcts. 


By IL. O. Luchinski. 

The existing methods, in addition to giving contradictory results, 
offer this drawback, that if a maximum freezing-point has been determined 
by one of them this is by no means a guarantee that freezing will not 
occur at higher temperatures. This is due to the influence of the treat- 
ment by heat to which the petroleum product may have been subjected 
previously. This makes it necessary to evolve a standard method which 
would determine once and for all the maximum freezing-point for any 
given petroleum product. 

The method suggested by the writer differs from Holde’s method by 
the treatment of the petroleum product by heat, the chief object of which 
is to counteract the influence of superheating that may have been pre- 
served in the product since the refining of the same. With this object 
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in view the petroleum is cooled until elimination of solid paraffin. Subse- 
quent melting by heating up to a stated temperature affects differently 
various petroleum products ; it may result in a fresh superheating and 
thus considerably lower the freezing-point. It is therefore imperative to 
subject every individual product to a series of heating tests until such 
temperature is reached as is just sufficient to liquify it anew. Subsequent 
cooling down to loss of mobility gives the maximum and therefore the 
true freezing-point. 


Rertnery Metuops or Lowertnc Freezinc-Point oF ParaFFin FUEL. 
By Eng. L O. Luchinski. 

Owing to the propensity of the petroleum paraffinoid residue (mazout) 
to loose its fluidity, its use as fuel, and its transportation either in 
tank cars or by pipe-lines is very difficult. In order to obviate these 
difficulties, paraffinoid petroleum products are usually diluted with 
non-paraffinoid petroleum products, both light (kerosene and ligroine 
fractions) and dark ones (crude petroleum). The addition of light 
products affects the freezing-point but slightly. Dark petroleum 
products containing bituminous compounds lower the freezing-point 
considerably, and the mixtures made under refinery conditions show 
lower freezing-points than those carefully prepared in laboratories, when 
superheating is sedulously avoided. The lowering of the freezing-point 
is due to the loss, fluidity being delayed by the superheating of the 
mixtures and the presence of bitumens. 


Tae TREATMENT OF SURAKHANY AND GrozNy PaRAFFINOID PETROLEUMS. 
By Prof. L. G. Gurvitch. 

It has, so far, been impossible to deparaffinise the Grozny and Surak- 
hany paraffinoid petroleums at the existing paraffin scale refineries, in 
such a manner as to make practicable to utilise the paraffin, as the iatter 
separates in minutely-crystallised particles, which cannot be squeezed 
out with filter-presses. These petroleums should be subjected to a fairly 
strong destructive distillation, resulting in the separation of paraffinoid 
oils, which freeze into crystals of greater size. As to the cracking process, 
it is attended by numerous difficulties due to its slowness, large amounts 
of fuel required and the impossibility to make the distillation continuous. 
The principle underlying the new method of treatment is this, that the 
decomposition of the constituents of petroleum is much easier in a 
vaporised than in a liquid state. The vapours of the distillates, when 
issuing from the still and before entering the cooler, are heated up to 500° 
in a tubular superheater. Grozny mazout (residue), which has a freezing- 
point of 30°, when treated in this way in the laboratory still distilled 
73% (freezing point of distillate, 3°). Specific weight of distillate, 0-84 ; 
viscosity low. In freezing the paraffin scale is separated in large crystals. 
Anticipated yield of paraffin, 1-1-5% of crude petroleum used. Residue 
in the still-pitch melting at 78°. 

The deparaffination of Surakhany petroleum is conducted at lower 
superheating temperatures. This method admits continuous distillation. 
At present, experiments are being conducted on a practical scale. 


EXTRACTION OF VASELINE FROM GrROZNY PARAFFINOID-PETROLEUM. By 
Eng. M. B. Hazanovitch. 

The paraffinoid-petroleum residue (mazout) is dissolved in light benzine 
(spec. wt. abt. 0-700) and treated with a mixture of petroleum soot and 
bone charcoal, and thoroughly mixed. After filtering through bone 
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charcoal the benzine is distilled with steam. The residue freezes into 4 
yellowish vaseline of a butter-like consistency, fit for medicinal use. 

In order to obtain a pure white product, the petroleum residue should 
be treated with fuming sulphuric acid and subsequently by alkali. 


es 
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Tue Necesstry ror CONSTRUCTION OF A PararFIN ScALE REFINERY at 
Grozny. By Eng. I. I. Yelin. 


The increasing production of paraffinoid-petroleum, both at Grozny and 
Baku, brings to the fore the necessity of deparaffination, especially as 
regards Grozny petroleums which contain as much as 10-11% paraffin Tae 
scale, the residue (mazout) having a freezing-point of over 20°. The only 
way to solve the difficulty is to erect at Grozny a paraffin scale refining 
plant for the treatment of 80 million poods of mazout with possibilities 
of further extensions. It should be kept in mind that if petroleum is 
treated with steam, the paraffin separates in minute crystals, while the 
cracking process incompatible with continuous distillation, demands a 
large number of costly stills which it is difficult to manufacture in Russia, | THE 
and also a numerous staff. The deparaffination experiments conducted 
by Prof. L. G. Gurvitch by superheating oil vapours therefore call 
for special attention. The method of treatment and the type of con- 
struction of the paraffin scale refining plant, should be chosen with the 
greatest circumspection, so as to enable the refinery, which will 
probably be the largest of its kind in the world, immediately to give 
satisfactory results. 


Tae Lvusricatinc Om Prostem anp ATTEMPTS TO SOLVE IT. By 
Eng. S. A. Vishetravski. 


The writer suggests a series of measures to alleviate the dearth of 
lubricating oils in addition to advocating the strictest economy in 
3 handling such petroleum, the majority of which is at present used 
~ as fuel. These include the use of petroleum residues (mazout), the 
‘ concentration of solar oil distillates, and aiso as formerly suggested by 
the writer, the utilisation of exhauster oils which yield as much as 86% 
lubricants. The writer further quotes the results of technical analysis 
of less known petroleums, both in the Apsheron in other districts, which 

may be treated with a view to obtaining lubricants. 


ULPHOACIDS OBTAINABLE FROM HyprocarBons. — By 

G. 8. Petroff. 

; In order to obtain sulphoacids from petroleum distillates according to 
Mr. Petroff's method, these should be treated with fuming sulphuric 
acid. The oil remaining after the elimination of acid tar is treated by 
alcohol or acetone. The smaller percentages of acids contained in 
the tar are extracted therefrom by oil, upon dilution of the tar with 
water. The acids belong to the saturated CgH,,-12 series. Their yield 
amounts to 7% of the distillate. 

In technology, these sulphoacids have been termed “contact acids,”’ by 
reason of their property to break up fats, for which purpose it is sufficient of 
to use 0-5% of the reagent for 24 hours. The advantage of this method 
of breaking up fats are the rapidity, the simplicity, and low cost of the 
necessary apparatus, and the small amount of steam required. 
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the fabrics, also in wetting and washing underlayers, in making cotton 
wool, in bleaching, and in dyeing with sulphurous and substantive dyes. 
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The “ contact " reagent has been used with great success in 
phenols with aldehydes for the obtaining of solid condensates 
to ‘* Bakelites,”’ an important point of distinction being the possibility to 
use no hot presses or autoclaves. The necessary amount of sulphoacids 
is 30% to 50%. The product obtained has been termed “ carbolite.”’ 
It has valuable mechanical properties, being extremely resistant to 
even strong acids, and, what is most important, is a powerful insulator. 
ay and Solid carbolite is used for making high tension current insulators ; liquid 
ly as products, both for insulating and cementing purposes. 


Tae OxyGrnaTion oF Petroteum HyprocarBons anp Its INDUSTRIAL 
ning Prosrsects.—By B. G. Tichinin. 
vilities A survey of recent investigations of the methods of extracting acids 
um is from paraffin and other hydrocarbons, as also from residues remaining 
le the after the treatment of petroleum. 
nds a 
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use. 
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ussia, | THE Uriisation or By-Propucts OBTAINED IN THE PROCESS OF THE 
ucted AROMATISATION OF PEeTROLEUM.—By Eng. G. G. Godzhello. 

» call The extraction of benzol and toluol from crude petroleum necessitated 
| con- by the recent war cannot, in its present stage, compete with the extraction 
h the of these substances from coal tar. The only way to lower the cost of 
| will production so as to make competition possible, is to utilise all the by- 


) give products. It is suggested that retort-coke can be used for making 
electrodes and cast iron; that gas can be used as fuel; the tar, after 
separation of light oils, can be made to yield about 6% naphthaline ; 


By the intermediate fractions obtained in refining benzol and toluol are 
excellent solvents of caoutchouc. But most important of all are unsatur- 
th of ated compounds, including isoprene and erithrene, their contents being 
y in 0-5% and 1% respectively. In the course of refining, the majority of 
used unsaturated compounds become concentrated into fractions boiling 
. the between 35° and 60°, and having a specific weight of about 0-775. These 
d by compounds, if subjected to prolonged settling or treated with sulphuric 
86% acid, polymerise into a viscid, mucilagenous substance soluble in benzol. 
slysis The film remaining after drying of solvent is hard and flexible, and may 

rhich replace oil varnish in making varnishes and colours. 
Extraction or Aromatic HyprocarBons FROM PeTROLEUM PropucTs.— 

- By By G. V. Melnitzki. 


The article contains an historical account of the production of benzol 
and toluol from petroleum, beginning from its inception. This is followed 


des by a description of various plants used for either extracting the above 
d by products from crude petroleum or for obtaining them by the pyrogenetic 
a in decomposition of petroleum products. 

with 


TREATMENT OF wiTH Spreciat Rererence To Grozny Con- 
piTions.—By M. Markovitch. 


"b The method suggested by the writer is based on M. M. Tichwinsky’s 
Pho Patent (Russian Patent No. 28,993 of Jan. 31st, 1917) for the extraction 


rer of benzine from crude petroleum by blowing through inert gas, from 
the which benzine is obtained by either compression or condensation, the 
, latent heat of liquefied benzine being utilised for heating petroleum. 
; The method is suggested for cases where, as in the case of Grozny 
hing petroleum, the separation of a small amount of benzine and kerosene 
tton calls for an unnecessarily large amount of heat, so as to bring the total 


yes. of the petroleum treated up to boiling-point. 
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The method has been worked out for the purpose of debenzination oj 
petroleum in the field, so as to avoid the loss of the lighter constituents 
while in storage, and also for refinery treatment to obtain a yield of 
up to 10%. 


PaRAFFINOID Fvet on Russtan Raitroaps.—By Prof. A. W. Sapojnikoff. 
(P.S.J., 1922, No. 1, p. 71.) 


One of the serious difficulties for a wide application of liquid fuel on 
Russian railroads consists in the high percentage of paraffin scale in 
mazut obtained in the Grozny district (also to a less extent in Baku 
mazut) such mazut has a high solidifying point, which reaches occasionally 
15°-25° C. for Grozny mazut and 10°-5°C. for Baku mazut. The 
present output at Grozny includes 70% of paraftinous oil, and only 30°, 
of oil without paraffin scale ; at Baku about 30% of paraffinous oil, but 
including 45°, of petroleum not suitable for the manufacture of mazut. 

Owing to the considerable paraffin scale content and the high solidi- 
fication temperature of paraffinoid mazut all the work of its trans. 
portation, pumping and application on the locomotives is very difficult, 
as during the winter, even in Middle Russia, the combustible solidifies 
with great facility to a dense vaseline-like mass, having no fluidity. 
The Vladikavkaz railroad had earlier than the other railways to do 
with this paraffinic combustible, and has long ago adopted two practical 
measures for counteracting the paraffin scale content of mazut. First, 
Grozny prepared for this railroad during the winter months a special 
“mixed " combustible, with the point of solidification lowered down 
to 0° or even —5° C. ; secondly, a whole system of preheating apparatus 
is introduced by this railroad in conjunction with cisterns, tanks, of 
tenders, and other reservoirs. Owing to the comparatively mild climate 
of the region traversed by the Vladikavkaz railroad these measures 
adopted by the railroad have proved up to now sufficient to ensure 
an uninterrupted use of oil combustible from Grozny all the year round. 

A committee appointed to investigate the extracting of scale paraffin 
from petroleum recommended :— 

1. The best method for lowering the solidification point of mazut 
consists in the preparation of “* mixed " fuel from paraffinic and paraffin- 
less masuts (or by distillation of a mixture of paraffinic end paraffinless 
petroleum). 

2. As one of the measures of combating the paraffin scale content 
can be proposed the preparation of “colloidal combustible with an 
admixture of coal dust ; this point is being specially investigated. 


Tue Grozny PararFrinoip Crupe Or, anp Some Prosiems or Its TREat- 
MENT.—By Prof. M. M. Tichvinsky. (P.S.J., 1921, No. 1-4, p. 52.) 


In 1917 the production of crude oil in Grozny amounted to 94-8 mill. 
poods, but it would no doubt have largely exceeded 123 millions poods, 
but for the fire that destroyed the new oilfields. In classifying the 
production according to areas and qualities we obtain the following 
results :— 


Non-paraffinoid Oil Paraffinoid Oil. 


Old Area ee oe 60 mill. poods 12 mill. poods 
New Area os 48 ,, ” 


63 mill. poods 60 mill. poods 
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Deducting the crude oil sold or used as fuel at the fields, the following 
quantities are available for treating at refineries :— 


Non-Paraffinoid Oil. Paraffinoid Oil. 


Old Area. . .. 52-4 mill. poods 9-7 mill. poods 


” 


55-22 mill. poods 54-8 mill. poods 


The cold test is of -17° C. for non-paraffinoid oil, and + 5°C. and over 


for paraffinoid oil. 


The Grozny refineries can only deal with non-paraffinoid oil, having 
no plant for the extraction of paraffin scale. The same plant has 
therefore to be used for the distillation of both kinds of oil. Non- 
paraffinoid oil yields 11% naphtha and 8-5°%, burning oil; paraffinoid 
oil, 9% naphtha and 0-5° burning oil, the residue from paraffinoid oil 
showing a cold test of + 12°C. For the purpose of converting this 
residue into liquid fuel it was mixed with 15°, burning oil distillate for 
the Caucasus region, and with 25°, burning oil distillate for the South 
of Russia. In view, however, of a shortage of burning oil, the mixture 
was prepared as follows :— 


50°, paraffinoid oil residue ? 
35°, non-paraffinoid oil residue ai cold test —8° C, 
15°, burning oil distillate ‘ 


In some cases, a mixture of both kinds of oils (1:1) was distilled, 
sometimes even with the addition of burning oil (50:35:15). When 
10-15°, burning oil distillate was distilled off, the residue showed a cold 
test of —5° C.—8° C., but upon delivery in Russia, in winter the freezing 
point rose to +5C. 

In view of the difficulties encountered in endeavouring to use as fue 
Grozny residue, Engineer Vishetravsky suggests that a gas plant be 
erected at Grozny for the transformation of the whole of paraffinoid crude 
oil into gas tar, which might be used as liquid fuel. Eng. Vishetravsky 
estimates the amount of fuel required for the purpose at 11%, the tar 
having a caloric power 10% below that of crude oil; the total loss would 
thus represent at least 21°. A technical problem of this kind can hardly 
be considered rational, and thus alone would suffice for declining Mr. 
Vishetravsky's suggestion. What ought to be erected at Grozny is not a 
gas plant, but a paraffin scale plant. If, in dealing with 100 mill. poods 
paraftinoid crude oil containing 5% paraffin, we succeed in extracting 2%, 
the total yield of paraffin scale will amount to 2 million poods. That 
quantity will be used in the manufacture of candles required to replace 
stearin candles formerly produced to the amount of 1-3 million poods per 
annum, and which will be non-obtainable for a long time to come. The 
remaining 700 thousand poods would be more than sufficient to replace 
the 400 thousand poods of foreign paraffin scale formerly introduced into 
Russia every year to meet the requirements of the match manufacture, 
the preparation of pharmaceutical products and other industries. 
Pending the erection of such a plant, both the production and the 
treatment of paraffinoid crude oil in Grozny ought to be stopped, since 
the burning off paraffin scale is nothing short of squandering national 
wealth, 
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DestructivE OF THE RESIDUE 


Crupe (EXPERIMENTS MADE ON THE HALL’s PLANT AT Grozny).— 


By Melnizky. (P.S.J., 1921, N. 1-4, p. 54.) 


The residue from Grozny paraffinoid oil has the following 


characteristics :-— 


Specific gravity 0-904; cold test + 15° 
Engler’s method. 


200°-300° 
°-350° 


707 
- 17% 
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FROM THE PARAFFINOIp 


D. Distillation test by 


129 Specific gravity 0-845. 


The residue passes through the converter tubes, the rate of feed being 


360 kg. per hour, the temperature 550°-600°, 


The fuel consumption is 24-6 kg., i.e., 6-8%. 
Three different products were obtained :— 


and the pressure 80 lbs, 


1. From the separator oe oe oo 65% 
2. From the deflegmators (3 and 2 together) oo 8% 
3. From the first deflegmator we 10% 
Loss oe 1% 
Characteristics of the Products. 
Product No. 1. 
Specific gravity 0-814. Cold test below —15°C. Distillation test. 
92°-100° 2% 
100°-125° - 10% 
125°-150° 13% 
25%) Specific gravity 0-804. 
150°-270° 38% 
270°-360° 26% 
64% 
Product No. 2. 
Specific gravity 0840 Cold test below + 15°C. Distillation test- 
270°-360° -» 27%) Specific gravity 0-824. 
Product No. 3. 
Specific gravity 0-900. Cold test + 15°C. Distillation test. 
193°-275° 
275°-300° 2% 
300°-320° 5% 
13% 


This distillate, after having been treated with sulphuric acid and 
potash, was converted into a product that may successfully be used as a 
substitute for vaseline. 

The best results were obtained at a temperature of 475°-500°, the 
vapours passing from the first deflegmator direct into the cooler, without 


entering the deflegmators No. 3 and No. 2. 


The distillate of vaseline 


obtained under these conditions had a viscosity of 4-5, a flash point of 
130°-140° C., and a cold test of 29°-31°C. The residue that was simul- 
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Then he passed such treated oil through a layer of fuller’s earth, 25 m.m. 
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taneously produced during the process was inferior in point of quality 
to Product No. 1, as it had a cold test not only above —2°, but usually 
between 0° and + 5°C. 

These experiments show that by a process of destructive distillation the 
Grozny paraffinoid oil residue may be profitably converted into vaseline, 


On THE RELATION OF FILTRATION OF PARAFFINOUS PETROLEUM AND ITS 
Apsorption.—M. A. Raskusin. J.R.C.S., Vol. 48, p. 718. 


The author has made experiments in order to find whether there 
is any relation between the adsorption and filtration, and he found 
that there is no difference between those two processes. For the p 
of his experiment he took Grosny paraffinous petroleum, diluted by light 
benzine fractions, and the tarry matter removed by sulphuric acid. 


in thickness. 

The lower fractions of the solid paraffins were adsorbed in the same 
quantity as by ordinary filtration, and the author thinks that by increas- 
ing the thickness of the adsorber it in no way affects the results, and does 
not improve the quality of the filtrate. He found that by using animal 
charcoal a much better result was received than by fuller’s earth as a 
filtration medium. 

The author comes to the following conclusions :-— 


I. THEORETICAL. 


(a) The quantitative and qualitative results of adsorption depends 
on the character and the quality of the adsorber, but not on the method 
of utilisation (whether the petroleum passes through the adsorber or 
is agitated with it, etc.). 

(b) The speed of adsorption is very great, and therefore a medium of 
25 m.m. in thickness is sufficient. 

(c) The adsorption of the carbon matters in petroleum is unrecoverable 

(d) Hot water does not extract oily and other matters from the 
adsorbers. 


Il. Practica. 


(a) Filtration through the adsorbers has to be preferably adopted 
against other methods of adsorption, which demand more power and time. 

(6) Regeneration of the adsorption after petroleum has been filtrated 
through ; it can only take place by calcination. 


Ill. CHemicat GEOLOGICAL. 


(a) Natural processes of filter-distillation of petroleum undoubtedly 
are connected with an unrecoverable process of adsorption. 

(6) This explains why benzine does not dissolve bituminous matter 
from natural bitumens and other petroleum species. 

(c) The quantitative extraction of bituminous matter from natural 
bitumens is made by means of CS, chloroform, turpentine, etc. 

(d) The high carbon constant which indicates the character of the 
respective nature of petroleum at the same time indicates the amorphous 
character of the strata through which petroleum has passed. 

(e) By simple filtration the natural petroleum having a carbon constant 
of about 18% is decolorised. 
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REVIEWS 


Review or Baku Perroteum Inpustrry From 1920-1922." Published 
by the Baku Government Petroleum Association. 


This publication is one of the most remarkable issues on the whole petro- 
leum question at Baku, giving complete data of the results of the nationalisa- 
tion of every branch of the Petroleum Industry. The geological data on the 
whole Baku district is of such value that we consider an abstract would hardly 
do justice. We will therefore at present confine the abstracts to other 
branches of this industry. 


EXPLOITATION OF THE PETROLEUM DisTRICT. 


The production of Petroleum in Baku was in 1917 391,000,000 poods, 
and the amount of feet bored was 227,000. For two years the quantity of 
crude oi! produced was reduced to about 319,049,000 poods, or one-third of 
the 1917 production. The number of producing wells in April, 1922, was 
1,573, and new borings at about an average of only 80,000 feet per annum. 
The Rotary boring rigs to the extent of twenty-two in number were also 
introduced, and fifty-three Baku rigs were in use. 

The average number of wells in exploitation for two years was :— 


Balers -» 794 wells producing each 244 poods per day. 
Compressors 80. ,, » 2,061 ,, 
Spouters .. 19 ,, ” » 3,759 ,, 


In the course of two years a large number of boilers were substituted by 
electricity ; 68-8% of oil was produced by electrical power; 12-7% by 
steam, and 18-5% by internal combustion engines. (This does not include 


spouters. ) 

The production in various fields was as follows (in 1,000 poods) :— 
1. Surachany field 101,535 .. 31-8% 
2. Bibi-Eibat (including Holy Island) -- 60,740 .. 193% 
3. Romany field .. ee -- 57,614 .. 180% 
4. Balachany field ee oe 38,502 .. 
5. Sabunchy field . ee ee STAG .. 7% 
6. Binigady field (including Shaban) oe -. 23,966 .. 71% 


319,048 .. 100% 


In addition to crude oil natural gas was produced, equal in its calorific 
value to 3,445,000 poods of crude oil, chiefly produced from the Surachany 
field. 

Very interesting data is given on the quantity of fuel used in the oil fields 
(which was for two years 18-8%). In the wells exploited by steam 26% of 
fuel is used ; by electricity, 5-3% ; by internal combustion engine, 3-75%,. 


oF PETROLEUM IN BAKv. 


At the time of nationalisation there were eighteen refineries, of which at 
present only five are working. The capacity of those works has been enor- 
mously reduced by the absence of the materials necessary to keep them in 
proper repair; in addition to this, the absence of the chemicals necessary 
for the treatment of kerosene and lubricating oil distillates. 

For example, there is only one sulphuric acid works in action, where 
sulphuric anhydrate is produced by contact system ; but through the absence 
of platinised asbestos even this could not be worked to its full extent. 
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The factories associated with the treatment of crude oil are sub-divided 
into the following sections :— 

1. Distilling. 

2. Chemical. 

3. Toluol. 

4. Resinal. 

5. Oxygen-carbide. 
6. Barrel factory. 


In the distilling section in the course of two years the following distillates 
were received :— 


Lamp oil .. .. 53,383,614 
Solar oils .. es .. 8,070,941 
Lubricating— 
Special .. oe ee ee 126,085 
Total quantity treated in two years... 222,782,870 


The works for refining and extracting paraffin scale from Cheleken crude 
has not been working, for such crude has not been delivered. Although there 
are in Baku four sulphuric acid works, only one has been in actual use, and 
521,891 poods of sulphuric acid have been produced. 

As regards caustic soda, three works were in operation for the purpose of 
caustination of soda by means of burnt lime, and 40,642 poods of caustic soda 
have been prepared in this way. 

Utilisation of the soda by-products for the purpose of manufacturing 
naphtha soaps has been carried on very successfully, and 236,700 poods 
have been received. 

Toluol factories.—There are four in Baku, but only two were in use. At 
Nobel's, as material, de-benzinised crude oil and solar oil were used, while 
at the other factory (Vopron’s) kerosene distillates were in use. 

For the purpose of pyrogenisation the following .were used :— 


De-benzinised crude oe oe 250,841 poods. 

Solar oil ne os os 

Kerosene distillates . . -- 43811 . 
From the above the following products were received :— 

Coke .. a 4,566 ,, 


Resinal factories.—These factories have been chiefly occupied in producing 
a varnish on the average 1,000 poods per month. At present it has only 
produced 2,906 poods and resinol 3,503. 

Oxygen-carbide works.—The quantity of oxygen produced in the course of 
two years, 31,674 c.m. The quantity of carbide, 150 poods per month. 

Barrel factories.—In these two years 13,031 new barrels were made and 
28,000 were repaired. 


L* 
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Electrification of the refineries.—In the few refineries now worked by the 
Government most of the steam engines have been superseded by electrical 
ones. 


LABORATORY EXPERIMENTS. 


The increased production of paraffinous petroleum during the last two 
years in the Grosny and Surachany fields has turned one’s attention to the 
research of proper methods for the treatment of crude oil. It was evident 
that, under present conditions, to construct works to extract paraffin scale 
from 100,000,000 poods of crude per year was impossible, and therefore 
experiments were carried out on a technical scale according to the methods 
suggested by Prof. Gurvitch, by superheating the distillate vapours. The 
result was very successful, as the freezing-point of the residues received was 
from 18°%—20% lower than the residue obtained by ordinary distillation. 

A series of experiments were made on a practical scale for the utilisation 
of petroleum residues to be used as lubricants. For that purpose, residue of 
Balachany crude has been treated with 10%, of sulphuric acid, and the 
products received have been experimented on an engine in the course of 
six weeks. The result was very satisfactory, and there was no difference 
between the action of this oil and the ordinary lubricating oil. Experiments 
were carried out in the same direction with a view to utilising solar oils for 
the purpose of turning them into lubricants by means of concentration. 
The results were successful, as the heavy solar oil from Balachany and Bibi- 
Eibat crude gave 15% of lubricating oil with a viscosity of 6-5 at 50°. A 
very interesting investigation has been made as regards crude from the 
Maikop district (Kalujsky), which gave 32% of lubricating distillate. The 
laboratory has also carried out experiments with a view to economising 
caustic soda at the refineries. By treating with a smaller quantity of caustic 
soda and then finishing with lime, thus the quantity of caustic soda used was 
reduced by 50%. Methods have also been worked out for preparing cylinder 
oils with a flash-point 350° C. 

The soda by-products from lubricating oil was utilised for the purpose of 
destroying the emulsified petroleum from the Bibi-Eibat fields, which generally 
contains 22% of water and mud. The addition of 1}% of the same 
by-products was enough to destroy the emulsion. 

One apparatus was constructed and a series of experiments were made 
on the chlorinigation of natural gas, with the object of producing chloroform, 
and the experiments gave good results. In addition to these a number of 
other important investigations were carried out at the central government 
laboratory at Baku. 


In January, 1922, there was held in Moscow the First All-Russian 
Congress of Oil Operators. The Members of the Congress were segre- 
gated into eleven groups. The transactions of one of these sections, the 
Geological Section, are now submitted to the reader. The meetings of 
the section were held under the permanent Chairmanship and guidance 
of Mr. A. Kossyguin, Mr. Majewski being Secretary. The papers read 
at the meetings and followed by animated discussions, fall naturally 
into three categories. The first category covers the papers relating to 
the penetration of water into the producing strata of the Baku and 
Grozny oil-bearing districts. The second category comprises questions 
of organisation, and more especially the establishment and working of 
geological survey sections, which have recently been formed in the Baku 
and Grozny districts. The papers comprised in the third category deal 
with future prospects of petroleum industry as determined by the reserve 
fund of oil-bearing lands available, and the programme of work for the 
coming quinquennial period. 
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1. Water troubles in oil-bearing districts. This subject has been 
dealt with in eleven ’ 

D. Golubiatnikoff, in speaking of underground waters in the Baku 
district recalls the fact that these waters are brines, the principal con- 
stituent of which is NaCl, and which are chiefly characterised by the 
almost total absence of sulphates. The state of mineralisation of these 
waters is, as a rule, in inverse ratio to their stratigraphical depth. The 
waters which find their way into the oil wells may be of threefold origin. 
They are either waters from the sand that is being worked for petroleum, 
or overhead waters from overlying horizons, or bottom waters entering 
the sand from the lower levels along joint planes. The origin of water 
in a well may be ascertained by geothermic observations. If the tem- 
perature of water is equal to the temperature at the bottom of the well, 
calculated by the thermal gradient of any given area (e.g., 11°7 sazh. for 
Bibi-Eybat, 11°5 sazh for Surakhany, etc.), it originates from the stratum 
drilled: if lower, the water is overhead water, while bottom waters 
have a higher temperature than that at the bottom of the well. 

Mr. M. Abramovitch, Chief of the “‘ Aznepht ” (Baku) Geological 
Survey, gives in his paper an outline of the position in regard to the 
penetration of water into the producing areas of Baku district, and 
suggests some measures to counteract same. The study of this question 
should begin with investigations as to the occurrence of underground 
waters and their influence on the flow of water in a well. With this end 
in view all wells are now being systematically tested. Water sands 
ought to be divided into unquestionably primary water sands, and 
secondary water sands (i.e., water-logged oil sand). The difference in 
the encroachment of water in various localities is due to the difference 
in the rate of oil production (i.e., it is determined by the volume of liquid 
yielded by one well in a day), and the percentage of water in the liquid 
yielded. These data have been figured out for each locality, and are 
embodied in 7 tables appended to the paper. In the wells which are 
now being drilled every effort is made to exclude water, and all the wells 
unfit for further production should be abandoned, those which offer the 
greatest danger of the encroachment of oil-bearing strata by water being 
shut down first. 

Mr. I. Samoiloff’s paper deals with the penetration of water into the 
oil-bearing strata of Balakhany district. The water-logging of oil sands 
above the so-called “ interpretation ’ does not give rise to any serious 
apprehensions as regards the spread of the water trouble, as in these 
horizons a certain “ statu quo” has been established. Some light is 
thrown on this question by the tables appended to the paper, which 
contain preliminary approximate calculations relating to this matter. 
Penetration of water is, of course, already going on, but on a small scale ; 
it mainly affects the 4th and 5th horizons and is hardly noticeable in the 
others, and is not threatening in character. This, however, does not 
apply to the Kirmaki series, which lies below the “ interruption,” and 
has been invaded by waters from the thick group of sands which constitute 
the “interruption.”” Many of the wells which have penetrated the 
argillaceous sandy roof of the Kirmaki series had to be shut down owing 
to the fact that overhead waters had found their way into the bottom 
of the well. The time has come to consider the question of abandoning 
the wells which give access to water into the Kirmaki series. 

Mr. Appresoff’s paper on water troubles in Surakhany district deals 
with the stratigraphy of the eight water sands, and contains general 
suggestions as to the prevention of water troubles in various localities 
of the district. 
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The next following article contains instructions as to the working out 
of sections, and the description of the life of each well being a necessary 
condition to the two foregoing reports. 

The concluding chapter of this section contains the debates on the 
subject of the report submitted by the “* Aznepht ’’ Geological Survey, 
These debates are almost exclusively confined to various technical points 
in connexion with the carrying out of the programme of testing oil wells. 


Ill. The third category comprises nine papers, and deals with the 
future prospects of petroleum industry, as determined by the reserve 
funds of oil-bearing lands available, and a programme of work for the 
coming quinquennial period. 

Somewhat apart in this group stands Mr. 8. Charnotski’s report on 
“The Method of Estimating the Reserves of Oil in Oilfields, and an 
Attempt to Apply it to the Maikop and Grozny Districts."" The Russian 
text contains but a summary of that paper. The Report itself, having 
already been published in book-form by the editors of the Review, 
Petroleum and Shale Industry, 

The remaining papers of the third category keep strictly within the 
limits of their subjects. They give a detailed estimate of the total 
reserves of oil-bearing lands available, and discuss the future possibilities 
of development of the Russian petroleum industry. 

Mr. S. Mironoff’s paper deals with the Ural region which is an extremely 
extensive oil-bearing district. Indications of oil have been recorded 
over an area of about 70,000 square versts. Out of the numerous oil 
fields in this district the following three have been tested more or less 
satisfactorily by deep boring; Dossor, Makat, and Novo-Bogatynsk. 
Dossor has yielded, within a brief period of time, over 80 million poods 
of oil. Makat will yield several million poods a year, if operations are 
conducted ‘with the requisite degree of efficiency. Novo-Bogatynsk oil 
field calls for further steady and persevering investigations. As regards 
further testing of the territory, it is imperative in the first place to 
drill shallow wells into the Blauli oil field, to make a preliminary test at 
Kara-Chungul, and to complete the well commenced at Mortuk. 

The Ural district is also dealt with in Mr. Tikhonovitch’s paper, who 
is of opinion that comparatively small disbursements on testing the 
territory would suffice to elucidate the commercial importance of Karaton 
and Kara-Chungul, but considerable expenditure would be involved in 
testing the Bek-Beke, Akat-Kul, and Satep-Alta oil fields. Mr. Tikhono- 
vitch also insists on the necessity of the well drilled into Mortuk oil field, 
which has been stopped practically on the head of the Dossor series ; 
he also recommends that a well be drilled into the Dunguluk-Sore oil 
field. 

In his paper on the Terek oil fields Mr. P. Prokopoff suggests the following 
programme of work to further the development of petroleum industry. 
In Old Grozny district, drilling in area around Solanaya Balka, and on 
its extension to the south-east. Also, test wells to be drilled into the 
sands underlying the 16th and 17th strata. In New Grozny district, 
the production should also be increased by tapping the lower sands, and 
by extending the present producing area to eastward and westward. 
In the Black Mountians (Chorny Gori) new areas may be mapped out 
in the region around Miatly and Beroy. In the Sundja ridge borings 
should be made at the western and eastern extremities. Terek Ridge 
not only needs further development, but also calls for a study of its 
complicated geological structure. 
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Another paper by Mr. Prokopoff deals with the Kuban oil-bearing 
district. As regards the Maikop oil fields of light oil, the investigations 
so successfully begun by Mr. I. Goubkin should be continued further 
to the north-west so as to follow in that direction the strike of the peculiar 
sleeve-shaped body of light oil. Another step towards the investigation 
of the Maikop district is the delineation of the boundaries of the oilfields 
containing heavy oil. The northern portion of Hadizhenski area should 
be further tested in spite of the fact that some of the wells have already 
reached a considerable depth (2500 to 3000 ft.). The region around 
Kaluzhskaya should be made the object of a systematic geological survey, 
combined with the drilling of shallow wells for purely testing purposes. 
A similar detailed geological survey is needed by the Jll district In 
the Krimski area it might prove suggestive to dig pits and drill shallow 
boreholes into the dome of the anticline which runs in this locality. 


Mr. K. Kalitski’s paper deals with future prospects of petroleum and 
ozokerite production in the Transcaspian territories. The oilfields of 
these territories, represented by Cheleken Island, Naphtedag and Boya- 
dag, have been brought up to the surface by underground intrusions. 
But for these intrusions the oil-bearing series would lie quietly deep 
below the Caspian plain, without betraying the presence of any surface 
indication. As there is no casual connexion between underground 
intrusions and the occurrence of oil, the fact of petroleum being found 
in the island of Cheleken, at Nephtedag and Boyadag, cannot be accounted 
for by an underground intrusion. This is but a fortuitous coincidence, 
as is amply proved by the case of Mount Monzhukla, where we find a 
beautiful dome structure fractured by great failt fissures, yet absolutely 
barren of oil indications. Here, on Mount Monzhukla, we also have an 
underground intrusion, but this occurred in a locality barren of oil. 
In the island of Cheleken, Nephtedag, and Boyadag, the intrusion 
occurred below oilfields and dislocated them partially or entirely. It is 
quite obvious that over the area of the Caspian plain, roughly delineated 
in the north and east by lines connecting Cheleken, Nephtedag and 
Boyadag, and the Keimir water wells, and in the west by the coast of the 
Caspian Sea, vast supplies of petroleum must lie concealed in the depths, 
without betraying their presence by any surface indications, as they are 
overlaid by great thicknesses of Pliocene clays. The Transcaspian 
territories thus contain vast reserves of oil-bearing lands available for 
future times, and which cannot, of course, be drilled under present 
conditions. Entirely different is the case of ozokerite. As this mineral 
is only associated with strongly dislocated paraffin oilfields (ozokerite 
veins) or with outcrops of strata containing oil of paraffin base (stratum 
ozokerite), no fresh discoveries of ozokerite producing areas, besides 
those already known in the islands of Cheleken and Nephtedag, can be 
expected within the Transcaspian territory. 

Another paper by Mr. Kalitski deals with the prospects of petroleum 
and ozokerite production in the Ferghana region. In this district it may 
prove most suggestive to drill test wells deep into the Kapchagai anti- 
clinal fold running at a verst to the north from the well-known Chimion 
flexure and parallel to it, and a narrow dome structure one or two versts 
to the westward from Shursu oilfield. Quite untouched by drilling is the 
Tash-ra-vat oilfield in the Samarkand district, which is a natural exten- 
sion to the westward of the southern belt of the Ferghana oilfield. As 
regards ozokerite there is in addition to the well-known beds at Shursu 
and Selrokho, a third and absolutely intact bed, which, to all appearances, 
is very similar to that of Selrokho. 
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A third paper by Mr. Kalitski deals with the prospects of oil production 
in the Ukhta region. Here we have a vast area of about 1200 square 
versts, which is considered oil-bearing. Numerous bore-holes have 
shown that oil-bearing sands are restricted in number, that these sands 
are not very thick and give but a limited yield of oil. The best among the 
producing wells has yielded, during the period of test drilling, about 3000 
poods of oil. The whole of the oil-bearing series of the Ukhta region 
has been pierced by a number of deep wells, which have penetrated 
down to the basal beds of sericitic shists that underlie this oilfield. 

A fourth paper by Mr. Kalitski deals with the Volga region. At more 
than ten localities tar sands have been proved in this vast region, but 
only the one at Shuguri is being worked. No liquid oil has, so far, been 
discovered in this region. As all hopes to strike oil are only based on 
the possibility of discovering tar sands which do not crop out at the 
surface, and have therefore escaped dedunation, it would be well to drill 
a well in the centre of the area bound up in the north and in the east by 
Lesnaya Shesma, and in the west and south by Stepnaya Shesma—i.e., 
somewhere around Skhodnevo or Nazarovka. This space seems to be 
encased on three sides by outcrops of tar sands. A well drilled in the 
vicinity of Skhodnevo or Nazarovka, and reaching down into the Carbon- 
iferous formation, might reveal strata of tar sands hidden deep below ; 
there is, therefore, some hope of striking oil. Since such drilling would be 
conducted at random and may lead to entirely unsatisfactory results, 
it would be preferable to locate the well in the vicinity of Staro-Semenkino, 
where it is sure to strike at least one tar sands, thus revealing what its oil 
contents are likely to be at a great distance from its natural outcrops. 

The general conclusion to be drawn from all the papers of the third 
category is this, that as regards the reserve fund of oil-bearing lands 


and the prospects of petroleum production in Russia, the possibilities of 
future development are entirely satisfactory. 


SHALES AND PHOSPHORITES IN East OF THE VOLGA RIVER AND “ Syrt”™ 
Recton.—A. Rozanov. P.S.J., 1921, Nos. 1-4, p. 155. 


The author visited during the summer of 1920 oil-shale deposits 
situated in the vicinity of Kashpoor (Sysran district), in some places 
east of the Volga (Samara province), and in the northern part of the 
Simbirsk province. His purpose was to study the possibility of a com- 
bined mining of oil-shales and phosphorites. 

The results of the observations made show the following :— 

In the vicinity of Kashpoor, and on the Volga-Sviajsk watershed— 
in the northern part of the Simbirsk province—a combined production 
of both minerals must be considered as impossible by means of under- 
ground mining because of technical difficulties ; the necessity of breaking 
a hard roofing, a very great compactness of the phosphorite layer ; the 
necessity after the elevation of the drift-way’s level to abandon the 
exploitation of some shale-layers. On the contrary, a combined produc 
tion of these two minerals by means of open works is quite possible and 
rational, but unfortunately the area of the ground on which such an 
exploitation is possible is in both districts limited. 

In the “ Syrt ’ region a close disposition of the oil-shale and phosphorite 
horizon which could possess a practical significance cannot be observed. 

It must be said that the question of a combined production of oil- 
shales and phosphorites is wider and more complicated than it seems, 
because (1) in the region of the Soorsk-Sviajsk watershed the relation 
between the lower-neocomian phosphorite horizon and the Lower Volga 
oil-shales permits theoretically the possibility of underground works ; 
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(2) there exists a series of districts where the principal useful minerals 
are not the oil-shales but the phosphorite, and where the former can be 
mined from underground works simultaneously with the phosphorite 
(Kostroma and Moscow districts). In addition to this in the basin of the 
Piany River there exists a place where the Lower-Neocomian phosphor- 
ite and the relevant Lower Volga can be mined together by open works. 


EXAMINATION OF VoLGA SHALE.—L. Koorbatov. P.S.J., 1921, Nos. 1-4 


p- 160. 
Shale from Under coptained :— 


Ash on os os ee 
Carbon .. 16-32 % 
Heated at 330° for 28 naae 53% of tar with a sp. gr. a 9. 987, containing 

5-5% sulphur. 

For the extraction of the nitrogenous basic matter, 7-125 kg. of crude 
oil were taken, which gave 132 gr. of organic bases. After the removing 
of the primary and secondary bases by means of diazotroping the tertiary 
bases were fractionated ; 47-8 gr. being distilled over before 220°. 

The following substances in the shape of picric acid salts were obtained 
from the different fractions ; pyridin, a-picolin, £-picolin, y-picolin and 
a-a-lytidin, 

The presence of the f-picolin in the crude oil permits a possibility of a 
part of the oil-shale organic matter being formed by fats. 

The extraction of the oil-shale’s organic matter by means of ordinary 
dissolvents such as ether, benzol and aceton gave but little result. A 
very small quantity of waxy mattér can be extracted by benzol. Com- 
paratively lightly the organic matter can be extracted by means of 
alkalies—up to 32°,—from where it can be got out by mineral acid in 
the shape of an amorphous mass. The filtrated, washed and dried 
brownish-black mass was analysed and showed the following structures :— 


C = 
H= 47% 
O+N = 375% 
S = traces. 


These preliminary investigations permit one to refer the organic substance 
of the Volga oil-shales to the “* Gumin matter,” from which, judging by 
American experiments, fats had already been extracted. 


Tue Extraction oF BENZzOL AND TOLUOL FROM NAPHTHA BY THE Pykro- 


GENETIC MetHop.—A. L. Pokrovski. P.S.J., 1921, Nos. 5-8, p. 83. 

The process may be roughly sub-divided into three stages :- 

1. The pyrogenetic treatment of naphtha, or of its oily distillates. 

2. The extraction of “light oil” from the products of pyrogenesis 

(tar and scrubber oil), and preparing the same for rectification. 

3. The rectification and the extraction of benzol and toluol. 

In the First Stage, either retort furnaces or generators are used. The 
purpose of either is to collect the products of decomposition which are 
successively passed through the hydraulic main, the air-cooling cylinders, 
the water coils and the scrubbers. The difference between these two 
alternative appliances lies in their heating apparatus and the efficiency 
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of its component parts. The retort furnaces are continually working, 
slightly inclined cast-iron cylinders some three metres long, heated by an 
outside flame. . The pinch generators are periodically working appliances 
(iron cylinders 5-85 metres high, and 2-16 metres in diameter, provided 
with a made-up body lining). They are connected in pairs, and the 
naphtha is distilled therein by the heat accumulated through their 
having been previously heated by oil burners. Every retort has a 
capacity of about 21 poods, and every generator a capacity of 1100 poods 
per 24h. In either case the temperature of pyrogenesis is 680—700° C., 
and the process is conducted in vacuum. 

The Second Stage of the process is made up of a series of auxiliary 
operations, viz. :— 

1. The distillation of tar in an ordinary petroleum still over an open 
fire, the following fractions being recovered: Light oil, up to 200° C. ; 
naphthaline oil from 200° to 225° C.; and scrubber oil from 225° to 
275°C. The latter absorbs the remainder of the hydrocarbon vapours 
circulated throughout the cooling apparatus. It is then regenerated 
in the still over an open fire and may be used over again ; the light oil 
obtained therefrom (up to 200° C.) is mixed with that extracted from the 
tar, and the mixture is used for 

2. Distillation in combination with water vapours in an ordinary 
petroleum still. About two-thirds of the total volume of the product 
is lost by weathering, thus freeing the material under treatment from 
any unnecessary residue containing no benzine and but a slight percentage 
of toluol (not over 9-3%); this intensifies the concentration of the final 
products. 

3. The intensification of concentration referred to above is, to a 
great extent (56° as against 28% in light oil), achieved by previous 
rectification in ordinary spirit distilling towers. The separation of the 
fractions takes place within narrow limits, and is characterised by the 


following figures :— 


Top, recoverable up to ea 73° C. to the extent of 8-2% 

Light benzol recoverable from 73°-79° C. » 

Benzol fraction on -- 79°-83°C. ,, » 
Benzol-toluol fraction .. 83°-108°C. ,, 68% 
Toluol-xylol -113°-122°C, ,, 1-1% 


Total 100-0% 

The basic fractions, i.e., the benzol and the toluol fractions, are sub- 
jected to a process of chemical refining, and all the intermediary fractions 
(with the exception of the bottom fractions) are collected in a separate 
vessel and rectified anew before refining. The top and the bottom 
fractions, the residue in the still, as also the intermediate fractions result- 
ing from a reiterated preliminary rectification have, up to the present, 
been used as fuel. To give an idea of the quantitative proportions of 
these fractions, the following statement may be made: although widely 
different amounts of benzol and of toluol are obtained from tar (32% and 
about 1%, respectively), while scrubber oil contains practically an equal 
percentage of these constituents (12-8% and 13-6%, respectively), this 
difference is eventually wiped out, owing to the fact that tar yields about 
six times as much light oil as scrubber oil does. Thus the ratio of benzol 
is in round figures, equal to 3 : 2. 
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4. The chemical refining, applied to every basic fraction separately, 
consists in the treatment of the product with sulphuric acid up to the 
extent of 23% of the weight of the distillate, the acid being added in 
small quantities, so as to avoid any too violent reaction. With the 
same object in view, the refining apparatus—an iron cylindrical vessel 
with a conical bottom holding 700 poods of the product—is provided 
with a water jacket. Thereafter the distillate is washed in water and 
then treated anew with 1% solution of potassium manganate and then 
washed again. Benzol should be treated with 98% sulphuric acid, 
but a 96% one is preferable for toluol, so as to avoid any material loss 
by sulphuration. The product is subsequently admitted into a similar 
apparatus placed below the former one, for the purpose of being treated 
with a solution of caustic soda (3° Bé) used to the extent of 3% of the 
distillate by weight. This is followed by a last washing in water. Every 
one of these successive washings requires an amount of water equal to 
about 10% of the product by weight. The duration of the whole process 
of chemical refining is of 60 to 16 hours, according to the number of 
sulphurie acid charges. The heterogeneity of the medium is avoided 
by an air-blast forced into the lower part of the apparatus. A standard 
of the adequacy of refining is supplied by the bromic number, which, 
in compliance with official requirements, should not exceed 1. 

5. Upon completion of chemical refining, the product is again sub- 
jected to distillation with water vapours, for the purpose, as in the first 
instance (cf. par. 2 of the second stage) of freeing it from unnecessary 
ballast, and also of tying up the sulphuric gas, failing which no rectification 
would be possible. With this object in view 1% of caustic soda (3° Bé) 
is introduced into the still. The recovery of distillate takes place up to 
100° C., the percentage usually collected being about 75% of each charge. 
The fractions recovered between 100° and 102° C. are separated from the 
rest, and subjected to a renewed refining and redistillation by water 
vapours. The fraction is usually collected at the rate of 7% of the 
charge ; it is inferior to the first fraction in point of quality, its bromic 
number being 1 5, as against 1-0. The benzol and the toluol fractions 
are then subjected to 


The Third Operation—i.e., the final rectification in Savalle’s spirit 
distilling towers. The benzol fraction is charged first. It gives :-— 


(boiling point 79-3-80-5° C.) 
Residue in still ,, ee 85% 
100-0% 


The toluol fraction is charged over the residue, and is decomposed 
into :— 


Light benzol, about oe 3% 

(boiling point 109-2—110-2° C.) 

Residue in still, about... 16% 
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Most important in the refining process are the moments of transition 
from the separation of pure basic fractions to the removal of intermediate 
fractions, and vice versa. The last-mentioned operation is carried out 
under the uninterrupted supervision of the laboratory, who gives direc. 
tions as to such transitions being made when they are satisfied that the 
samples have reached the boiling-points specified above for every fraction. 
As to the transition from basic to intermediate fractions, it is made 
according to the readings of a thermometer placed on the pipe connecting 
the deflegmator with the cooler, the rise of temperature being in such 
cases rather abrupt. In effecting such transitions the very speed of 
the rectifying operation is altered. The maximum speed attainable 
on any given apparatus is used when basic fractions are being removed, 
and it should be reduced three or four times when collecting intermediate 
fractions. The difficulty of properly separating the fractions lies in a 
smooth successive change of speeds, which can only be achieved by 
maintaining at a permanent level the vapour pressure in the still (about 
3 pounds) and in the coils, and the water pressure in the deflegmator. 
The accumulated intermediate fractions are collected separately, and 
subjected to a repeated rectification similar in all points to the one just 
described, they being fed into the still in succession, beginning from the 
highest product. New intermediate fractions are formed in this process, 
but the benzol and toluol contained therein are of so inferior a quality 
as to warrant no further rectification ; they are therefore collected as a 
mixture known under the name of “ solvent.” 


Tue or tHE Baku Smirnoff. P.S.J., 1921, 


Nos. 1-4, p. 45. 


The comparison of the exploitation data of the Baku oilfields during 
January, 1918, January, 1920, and August, 1920, shows a rapid flooding 
of these pools, caused by the lowering of the intensity of exploitation. 

The results of January, 1918, and January, 1920, show that with the 
lessening of the number of exploited wells from 2768 to 1734, and of the 
absolute monthly production from 21 millions of poods to 176 millions, 
the middle daily yield per well had increased from 278 poods (34? barrels) 
to 381 poods (47§ barrels), because only the most productive wells were 
pumped. 

From January to August, 1920, can be noted a further decrease of the 
absolute production—to 10 millions, a reduction of the number of pumped 
wells (1112), and also a decline of the yield per well (372 poods), only 
the best wells being pumped. 

If we make similar observations upon the different pools of the Baku 
district between January, 1918, and January, 1920, we shall always find 
the same raising of the daily production per well explained by the 
same cause. 

Between January and August, 1920, on the ‘Old Pools” which 
possessed a greater quantity of wells, we can observe the falling of the 
middle daily yield per well, and the diminishing of the quantity of working 
wells. 

The flooding of the deposits by water could be particularly noted 
during this period of time on the Romany and Bibi-Eibat oil pools. On 
the Bibi-Eibat field between the 1—111—1917 and the 1—111—1920 
was noted a raising of the liquid in the wells to 33 sajenes (231 feet), 
caused naturally by water. 

All the abovesaid shows that the flooding of the Baku oilfields is 
progressing rather rapidly, and that most energetic measures must be 
taken towards their preservation and re-establishment. 
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F.CS., F. G. P. Remrry, B.A., D.Se., A.LC., and T. A. Smrru, r 
BSc., F.LC. i 
fi 
GENERAL. t 
OXIDATION OF PararriIn Wax By ATMOSPHERIC OxyGEN.—A. Grun and 
a E. Ulbrich. Z. angew. Chem. 1923, 36, 125-6. 
: By increasing the amount of air passed through melted paraffin wax Gum 
from 150 to 1,200 litres per hour, other conditions being kept constant, 
Sas an increase in the yield of insoluble fatty acids from 36-5% to 61-7°%, 4 
was obtained. The moisture content of the air also has some bearing f 
on the yield, but the exact relationship has not yet been determined. i 
The extra agitation by the larger volume of air, rather than the augmen- ° 
tation of the oxygen supply, is the chief cause of the increase in yield. iu 
It was found that even when the oxygen was reduced to 1:3% by weight a 
by means of adding CO, to air a marked oxidising action occurred when e 
the mixture was passed through paraffin wax at 160° C. e 
G. P. BR. 
a DisTRIBUTION OF SULPHUR IN PETROLEUM Propucts.—G. Egloff and J. C. Z 
f Morrell. Chem. Met. Eng. 1923, 28, 14, 633-5. 
Sulphur occurs in crude petroleum and its commercial cuts as free f 
sulphur, hydrogen sulphide and organic sulphur compounds of which . 
the following have been identified—thiophenes, hydrothiophenes, a 
sulphonic acids, alkylsulphates, alkyl sulphides and mercaptans. In iu 
nitrogenous organic material such as albumin, gelatin, etc., Beilby has 
shown that distillation yields (1) ammonia, (2) oil rich in alkaloidal HEav 
a bodies, and (3) carbonaceous residue containing a large proportion of 4 
x the original nitrogen. Oil shale, peat and coal give similar decomposi- The 
tion products, the nitrogen content increasing in the same order. Perkins the c 
has shown (this Journal 1917, 3, 239) that the percentage of sulphur in cost " 
an American crude oil increased with rise in boiling point. The present The |] 
investigation was carried out on the primary products resulting from the nearly 
cracking of a Mexican gas oil by a continuous liquid-phase process. up as 


The percentage of sulphur was found to increase with the density of the 
liquid and solid products, but was highest in the gas. This is closely 
analogous to the distribution of nitrogen in the destructive distillation 
of oil-shale. F. G. P. R. 


Tue Optica, BeHAviouR AND Some OTHER PROPERTIES OF EGYPTIAN 
Perroteum.—M. A. Rakusin. Petroleum 1923, 19, 412-413. 


a Some cargoes of Egyptian petroleum residues which arrived at St. 
Petersburg early in the war, being analysed, were found to have sp.gr. 
at 15°C. 0-916, viscosity Engler at 50°C. 4-98, solidification pt. in 
15 mm. tube 18° C., in 28 mm. tube, 15° C., flash point 125° C., asphaltum 
content 38%, and sulphur content 1-:17%, 693% came over up to 
270° C. when distilled in Engler flask in vacuo. The oil was optically c 
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alive. As the crude oil had been distilled down to coke and thick asphalt, 
a complete decomposition of the solid paraffins must have taken place. 
H. M. 


Experiments with Oxipisep Fuers.—J. H. James and F. C. 
Zeisenheim. Chem. Met. Eng. 28, 12, 543. 

Engine experiments with a fuel made by the catalytic oxidation of 
kerosene and a fuel of similar character made by the oxidation of gas 
oil show that the oxidised kerosenes develop approximately the same 
power as ordinary kerosene in spite of the fact that their thermal value 
is one-eighth less. It is believed that better combustion of these oxidised 
fuels takes place. The oxidised kerosenes show lower detonation 
tendencies than straight hydrocarbon fuel. Similar experiments with 
lower boiling oxidised fuels in an automobile engine gave similar results. 

T. A. 8. 


Gum Formation Oxipisep Fvets.—Chem. Met. Eng. 28, 12,545. 


Investigation shows that oxidised gasoline gives a heavy yield of gum 
and the question of the importance of this gum formation when the 
fuel is used in an internal combustion engine has been raised. The gum 
is in the fraction boiling over 300°C. Oxidation product fractions 
over 300°C, have been vacuum distilled and used as lubricating oils 
in a kerosene engine. There was no varnish formation with this lubricant 
and the carbon formation was only half that formed from well-known 
commercial engine oil lubricants. This carbon was | a —. red 
character. . A. 


CotLow CHEMISTRY AND PeTRoLeuM InpusTRY.—R. Koetschau. Kolloid— 
Z., 31, 314-9 (192). 

An address. The theory of colloidal dispersion of asphalt, paraffin, 

fluorescent substances, etc., applies to the substances generally con- 

sidered to be admired or in chemical union with the oil. Many successful 


applications of colloidal chemical principles are given and problems 
indicated. T. A. 8. 


Heavy Om Enorne Worxine Costs.—Report of Diesel Engine. Users’ 
Association, March 2, 1923. 
The working costs of 6 undertakings using heavy oil engines are Lee 
sna capacities varying from 100 to 600 kilowatts. The average ‘ 
per unit generated in 1917 was 0-821 pence and in 1921 1-039 a. 
The lowest costs given are those of an undertaking which in 1917 generated 
nearly 2,000,000 kilowatts and whose costs per unit for the year were made 
up as follows :— 


Fuel oe 0-441 pence. 
Maintenance (including repairs) O116 
Total at ee 0-713 


The average cost of fuel to this undertaking in the year was 112s. per 
ton. The increase in cost per unit in the period under survey is mainly 
due to the increased cost of fuel, in one case 278s. per ton, and to in- 
creased wages. With present-day costs of labour and material 0-789 
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pence may be taken as the “engine cost” per unit of an installation, 
using Diesel engines, having an annual plant load factor of not less than 
15 per cent. and an output in the neighbourhood of 1,000,000 units 
per annum. On Indian undertakings the costs for fuel and wages are 
? less than in England. Owing to the poor nature of the coal available 
a and the distance from collieries heavy oil engines would appear to have 
&@ very promising future in, India. T. A. S. 


emu ons 


Some Factors AFrecTinc THE or Heavy Oms 
InTERNAL-ComBusTION Enoines.—H. Moore. Paper read before the 
North Hast Coast Institution of Engineers and Shipbuilders, December 1, 
1922. 
The difficulties in burning heavy fuel oils in heavy oil engines may 
a be divided into three classes, namely, (1) ignition difficulties ; (2) diffi- 
culties in burning the oil after ignition has taken place ; and (3) diffi- 
culties caused by the presence of small quantities of impurities. Heavy 
oil engines may be classified in three groups, namely : (1) Diesel engines, 
utilising compressed air for injecting the fuel, in which ignition is 
Ae obtained by the heat of compression; (2) cold-starting engines, in 
which the charge is fired by spontaneous ignition, and the fuel pul- 
verised by mechanical means, without the use of blast air; and (3) 
hot-bulb engines, in which the fuel is injected by mechanical means, 
but in which external heat is applied to ensure ignition of the fuel. 
The capacity of an oil engine for burning heavy fuels is dependent to 
a marked extent upon the size, speed, compression, fuel-valve timing, 
etc., of the engine. In Diesel and cold-starting engines the temperature 
of compression must exceed the temperature of spontaneous ignition 
of the fuel. In burning coal-tar products difficulty is met with in 
starting and low load running, as the heat of compression does not 
sufficiently exceed the ignition temperature. There is little difference 
in ignition temperature among fuels of the same type, but great differ- 
ence between that of petroleum oils and that of tar oils. That tem- | 
perature (in oxygen) for petrol is 270°-279° C., for kerosene 251°-253° C., 
for residual oils 259-5°-269° C., for benzol 566° C., for creosote from 
gas works tars 415°-473° C., for creosote from low temperature tars 


°.-350° C., and for shale oils 251°C. In the formula T, - 
1 


for temperature of compression n is approximately 1-35 for water- 


cooled internal-combustion engines. It is necessary to employ tem- 
peratures higher than theoretical, to ensure certain ignition under 
adverse conditions. Engines operating on the constant volume cycle 
compress an explosive mixture in the cylinder, and it is necessary to 
employ a much lower pressure than that of ignition in order to avoid 
pre-ignition. When high compressions are employed in petrol engines 
“ pinking ” results, an effect produced by the rapid propagation of 
i the flame when the temperature approaches the ignition point. The 
a addition of small quantities of some chemical substances has the effect 
e of allowing the limiting compression to be raised, one substance pos- 
sessing 625 times the effect of benzol in this respect. The ignition of 
the more refractory oils is not difficult in the hot-bulb engine, the 
necessary temperature being easily available. To burn oils of high 
ignition point on a Diesel engine pilot ignition gear has been employed, 


* Members of the Institution of Petroleum Technologists can obtain copies of the ful 
paper, with discussion and Mr. Moore’s reply, at a special price of 3s. 9d. each, on application 
to the Secretary of the North East Coast tution of E eers and Shipbuilders, Bolbec 
Hall, Newcastle-upon-Tyne. 
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a small charge of easily inflammable oil being injected prior to the 
main fuel charge. Two fuel pumps are employed, and the ignition 
oil used is 5%-10% of the total fuel. Tar oil may be burned by using 
a pilot charge of the same tar oil, which is not pulverised, and therefore 
is not cooled by the blast. A similar effect may be obtained without 
pilot gear by a modification of the fuel valve to allow a small advance 
charge to pass. Oils and tars from the low temperature distillation of 
coal are intermediate in ignition point between petroleum oils and 
ordinary tars. The burning of the oil during the expansion stroke is 
generally a problem separate from that of ignition, but sometimes a 
feeble start may influence the burning during the rest of the stroke. 
The result is a smoky exhaust, which may generally be remedied by 
raising the temperature of the circulating-water outlet. The burning 
of the fuel is influenced by the compression pressure, the cylinder dimen- 
sions, the presence or absence of blast air, the action of the hot bulb, 
the temperature of the circulating water, the degree of atomisation, 
the speed of the engine, and the shape of the combustion space. 

oxygen, nitrogen and sulphur contents of crude petroleum oils may 
be of great importance, as these elements may enter into the composition 
of a large part of the oil. Crude oils contain solids, such as waxes and 
bituminous bodies in solution. The bituminous bodies cannot be 
distilled without being broken up. Fuel oils being frequently residual 
oils, the bituminous substances may be present in a greater proportion 
than in the crude oil. The hardness and resistance to combustion of 
a bitumen is allied to the difficulty of dissolving it, as in alcohol-ether 
mixture or petroleum spirit. Bitumens precipitated from an oil by 
an alcohol-ether solution are generally termed soft asphaltum, and 
those precipitated by petroleum spirit hard asphaltum. The former 
value is generally the larger, and represents the soft and the hard 
asphaltum taken together. The bituminous bodies readily coke in the 
engine, and may form deposits in the combustion space, smoky exhaust, 
and pitting of the exhaust valve. They increase the viscosity of the 
fuel, and so make it difficult to obtain efficient pulverisation. This 
difficulty may be to a large extent overcome by pre-heating the fuel 
oil; excessive heating, however, may crack the oil and form deposits, 
and much of the pre-heat is lost in the pulverising devices. The hard 
asphaltum is a most undesirable constituent of oils. Argentine oils 
containing over 30% soft asphaltum are not so difficult to burn as 
Mexican oils of much lower soft asphaltum content, but larger hard 
asphaltum content. The presence of bituminous substances increases 
the viscosity of oils greatly, but does not raise the solidification point 
seriously. Waxes raise the solidification point, or “‘ cold test” of the 
oils. This interferes with the settling of sand and water, and paraffin 
wax, though perfectly combustible, may be the cause of other troubles. 
Petroleum distillates are free from bitumen, and are generally satis- 
factory fuels. Shale oils are chemically similar to many petroleum 
oils and are free from bitumen. Norfolk shale oils contain 6%-8% 
of sulphur, but this would probably not have any corrosive effect on 
engines, for corrosion from sulphur only takes place where the tem- 
perature falls so low as to allow of condensation, as in long exhaust 
pipes and silencers. The coal-tar distillates burned in heavy oil engines 
are free from bituminous bodies and “free carbon.’ Raw coal-tars 
are burned in Diesel engines on a large scale on the Continent. Their 
high free carbon content tends to cause pitting of the exhaust valves 
in four-stroke engines. The free carbon content of tars is determined 
by dissolving in a mixture of acetic acid and toluene and filtering off 
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the insoluble portion. Vertical-retort tar has an average content of 
5-2 of free carbon, inclined-retort tar 17-0%, horizontal-retort tar 
20-8%, coke-oven tar 10-4%, and low temperature carbonisation tar 
10%. The better varieties of low temperature tar may be burned in 
Diesel and cold-starting engines with little difficulty. The naphthalene 
and anthracene present in coal tar distillates are good fuels, but may 
prevent the settling out of water and ash, and separate out from the 
oil in cold weather. Free carbon and bituminous substances may be 
precipitated from raw coal tars by the addition of a small quantity of 
petroleum oil. Water, sand and iron rust are common impurities in 
fuel oils. Fibrous materials are sometimes found in oils which have 
been delivered in barrels. Tar distillates sometimes contain sodium 
sulphate and sodium carbonate from their treatment in the distillery. 
The water content of oil is determined by distillation and the ash value 
by burning away the oil, when inorganic substances remain. Organic 
impurities such as leaves and fibre are determined by dissolving the oil 
and separating the residue by filtration. When water is present in 
fuel oil the amount present in each stroke of the fuel pump is irregular, 
and when the pump receives a full stroke of water the engine missfires, 
and is overloaded on subsequent strokes. This causes a smoky exhaust, 
and the lubricant is contaminated with tarry substances from the half- 
burned fuel oil. The presence of small quantities of ash is a serious 
matter, and it is usual to limit the ash content to 0-05% or 0-08°%. 
Ash is liable to accumulate on the cylinder walls, forming an erosive 
paste. A measure of the erosive properties of the ash can be made by 
rubbing it between the finger and the thumb. The ash in Mexican oils 
contains vanadium oxide. Pulverisers are occasionally choked by 
mechanical impurities. An effective device by the author to prevent 
choking is illustrated. In some cases pulveriser deposits may be formed 
by oxidation of some constituents of the oil in the presence of high- 
pressure air. Water, ash and mechanical impurities may be removed 
from oil by allowing it to settle with or without the application of heat, 
or more rapidly by the use of high-speed centrifuges. The more viscous 
oils are generally highest in ash, water and mechanical impurities 
contents, high viscosity interfering with the settling-out process which 
takes place when the oil is in storage. H. M. 


Propvuction oF ANHYDROUS ALUMINIUM CHLORIDE.—O. C. Ralston. U.S. 


Bureau of Mines Technical Paper, No. 321. 1923. 

A study has been made of the uses to which aluminium chloride could 
be put provided the cost of production could be lowered sufficiently to 
make possible the commercial use of this material on the large scale. 
Production of low boiling from heavy hydrocarbons is chief amongst 
these. Descriptions of existing and proposed methods of manufacture 
are given. F. G. P. R. 


SELENIUM OXYCHLORIDE FOR CLEANING CYLINDERS.—Chem. and Met. Engq., 


1923, 28, No. 19, 849. 

This solvent, discovered by Professor Lenher, of Wisconsin University, 
is excellent for removing rubber, resinous materials, glues, varnish, etc., 
and may also be advantageously used for freeing the cylinders of gas 
engines from carbon deposits. The latter usually consist of particles 
of carbon cemented together by hydrocarbons, such as partly carbonised 
oils or deposits from oils, including gasoline. Selenium oxychloride, 
alone or compounded with other substances, dissolves the binder con- 
stituents of the carbonised mass, which is thereby disintegrated and 
rendered easy to remove. F. G. P. R. 
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NAPHTHENIC Acrps FROM JAPANESE PETROLEUM.—Y. Tanaka and 8S. Nagai. 
J. Am. Chem. Soc., 1923, 45, 754-6. 


Alkaline waste lyes from the Akita petroleum refinery were acidified, 
the crude acids converted to their potassium salts in aqueous-alcoholic 
solution, from which neutral bodies were extracted by light petroleum. 
The acids were reprecipitated and distilled under reduced pressure in 
the presence of copper oxide. This process was repeated and the crude 
acids fractionated, that portion boiling at 170°-220° C./9 mm. being 
converted into methyl esters. By fractionation the following were 
obtained: methyl tri-, tetra- and pentadecanaphthenate, which are 
colourless liquids with a fruity odour. The pure acids are colourless and 
odourless, have no iodine number, and are not discoloured on exposure 
to air. F. G. P. R. 


Errect oF FuLLER’s EARTH ON PINENE AND OTHER TERPENES.—C. 8. Venable. 
J. Am. Chem. Soc., 1923, 45, 728-738. 


A study was made of the action of fuller’s earth on a-pinene and other 
terpenes, both alone and in solution, at temperatures of —20°, -5°, 25° 
and 158°C. The reaction does not appear to go as imagined by Gurvich 
(J. C. S. abstracts, 1, 933), but as follows: (1) Intramolecular - 
ment to dipentene and terpene, with no formation of camphene. (2) Poly- 
merisation to dipinene and other unidentified polyterpenes. (3) Slow 
decomposition of the polyterpenes at high temperatures, with formation 
of paraffin hydrocarbons and a-cymene, but not monoterpenes. The 
proportion of dipinene and polyterpenes to terpenes increases with rise 
in the temperature of reaction. Similar reactions occur with nopinene, 
dipentene, a-limonene, terpinene, camphene, sabinene, terpineol, borneol, 
and cineol, but a-cymene is entirely unaffected by fuller’s earth. The 
maximum effect is obtained when fuller’s earth contains 5-8% of com- 
bined water, which results by roasting the earth at 400°C. Diluents 
containing oxygen exert a strong inhibiting action. Iron and silica gels 
and activated charcoal do not react like fuller’s earth. F. G. P. R. 


Tue Genesis oF Perroteum.—E. Pyhila. Petroleum, 1923, 19, 495-499. 


Mendelejeff, Byassons and Berthelot, supported by Sabatier, Eugen 
Coste and de Wilde, have advanced the theory of the inorganic origin 
of petroleum, by which it is supposed to have originated from the action 
of water at high temperatures on the carbides of manganese, samarium, 
uranium and other metals. The action of water on metallic carbides 
gives rise to the formation of acetylene, methane, ethylene, and solid 
and liquid hydrocarbons, free hydrogen and some resinous substances. 
A great objection to the inorganic theory of the origin of petroleum is 
the supposed fact that no oils of the type of lubricating oils and other 
hydrocarbons of high viscosity have been shown to originate by this 
process. The experiments of Ascham, Jpatiew and Routala show that 
many types of hydrocarbons may be obtained from acetylene, but not 
viscous oils of the type of lubricating oils. Acetylene at certain tempera- 
tures may be easily polymerised to benzene, toluol, etc., and at a tem- 
perature of 1000° C. condensed benzene nuclei, such as naphthalene may 
be formed. Sabatier and Senderens have shown that benzene hydro- 
carbons may be hydrogenised under certain conditions, and naphthenes 
may be formed in this way. Baku petroleum was subjected to cracking 
in the Nobel cracking plant at Baku. The aromatic hydrocarbons, 
benzene, toluene, and xylene were separated and subjected to a refining 
process, and afterwards distilled with steam and further refined. The 
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aqueous residue contained the light unsaturated hydrocarbons in a state 
of emulsion. This emulsion, being concentrated with superheated steam, 
gave 27-1 per cent. of distillate corresponding to solar oil and light oil, 
21-1 per cent. of distillate corresponding to spindle oil, 12-3 per cent, 
corresponding to machine oil, and 14-1 per cent. corresponding to cylinder 
oil from the residue from crude benzol, and 47-4 per cent. light and 
solar oil, 16-8 per cent. spindle oil, and 8-2 per cent. machine oil from the 
residue from crude toluol. 10,250 kg. of mixed emulsion was distilled 
with superheated steam, and the oils obtained refined. 5-2 per cent. of 
a fraction analogous to cylinder oil was obtained, and 28-9 per cent. of a 
resinous residue. By these experiments it was shown that very mobile 
oils (1-0-1-2 Engler at 50°C.) might be polymerised to lubricating oils 
of high molecular weight. The residue of the light oil was redistilled 
after the xylene had been fractionated off, and other fractions up to 
160° C., and a highly viscous drying oil was obtained. Other fractions 
yielded oxidised substances with the typical smell of naphthenic acids. 
From a mixture of the naphthenic acids of machine oil and refined 
kerosene a condensation product was obtained, possessing sp. gr. 0-8594 
at 19-5° C., and an acid value of 0-27 per cent., soluble in concentrated 
sulphuric acid, insoluble in water and 96 per cent. alcohol. The distil- 
lation of a practically paraffin-free mazut gave machine oil with a solidifi- 
cation point of 0°C. It was found that the high solidification point 
was not caused by paraffin wax, but by ceresine with a m. pt. of 72-5° C 
which had apparently been formed from asphaltic substances in the 
mazut during distillation. H. M. 


Propvucine SERIES OF THE APSHERON PentnsuLA.—K. P. Kalitski. 


P.S.J., 1922, T 111, p. 40. 


The enormous amounts of petroleum produced around the city of 
Baku, in the Apsheron Peninsula, are drawn from a definite series of 
strata, known as the “ Producing Series.”” The strata are of Pliocene 
age, and of a thickness exceeding 4,200 feet. They represent an alter- 
nation of clays and sands with intermediate layers of arenaceous clays 
and argillaceous sands. These strata are subject to great lateral varia- 
tion ; this, combined with the almost absolute absence of fossil evidence, 
or of characteristic intervening bands, which might serve to identify 
the producing strata in various areas throughout the peninsula, renders 
the study of this series a matter of extreme difficulty. The presence in 
the middle portion of the series of more coarse-grained sands with pebbles, 
makes it possible to subdivide it into three parts: the upper series, the 
“ break ” series (coarse-grained sands and pebbles), and the lower series. 
A number of other and more detailed divisions have been suggested, 
and an analysis and a comparison of these classifications will be found 
in the Russian text. 

The question as to the kind of depositions represented by the producing 
series has also attracted the attention of investigators. Siogress classes 
them as littoral shallow water sediments, while Goubkin apparently 
considers them to be palaeogic deposits. Golubiatnikoff, on the other hand, 
suggests that they were formed at the bottom of pools and lakes, the 
“break” series being of Continental origin. Andrussoff ascribes the 
origin of the whole producing series to Continental deposition. Abram- 
ovitch is of opinion that the deposition of the series took place in a closed 
Continental basin. These contradictory views have induced the author 
entirely to revise the question of the origin of the producing strata. The 
insignificant horizontal extent of the series, combined with its remarkable 
thickness, its extreme similarity, lithologically speaking, to the strata 
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occurring in present-day deltas, as shown by borings (e.g., in the deltas 
of the Po, the Ganges and the Nile) and the phenomena observed in our 
days of the Kura river and the Kizil-Agatch Bay, on the Caspian Sea, 
have suggested to the author the conclusion that the producing series 
of the Apsheron Peninsula belongs to deltaic and estuarine deposits. The 
whole of the producing series divides itself naturally into sediments 
formed in two deltas ; the upper and the lower, which are superimposed 
upon each other. The lower delta is of limited extent horizontally, and 
inferior in point of thickness (200 sagens) to the upper delta, which extends 
westward far beyond the confines of the lower. The thickness of the 
upper deltaic deposits may be approximately estimated at 400 sagens. 
As to the so-called “ break ” series, the author considers it to be the base 
of the upper deltaic formation. In his opinion, the great thickness of the 
producing series is due to rapid sedimentation, and the resulting rapid 
increase of the load, which produced a subsidence of the sea-floor. The 
subsidence of the western coast of the Caspian Sea in the area under 
consideration is still continuing. It may be exemplified by the well- 
known subsidence of a caravansary in the Bay of Bibi-Eibat, and also 
by the submersion of the Baku Archipelago, then a great bulk of land 
with numerous mud-volcanoes, rise above the sea-level and form what is 
now called the Baku Archipelago. ®. BD. 


“Sviator ” Istanp.—N. M. Lednioff. P.S.J., 1922, T 111, p. 67. 


“ Sviatoi”’ island lies in the Caspian Sea, off the north-eastern coast 
of the Apsheron Peninsula, from which it is separated by the Apsheron 
Straits. The island extends in a north-westerly and south-easterly 
direction, which coincides with its main structural lines ; i.e., with the 
axes of two anticlinal folds proved in the central and north-eastern 
portions of the island. 

The composing rocks are of Post-Pliocene and of Pliocene ages. The 
former is represented by sedimentation traceable to an ancient trans- 
gression of the Caspian Sea, and to a number of more recent invasions 
of the sea, which resulted in the deposition of sediments containing 
Cardium edule. The Pliocene is represented by what is called “ the 
producing series,’’ which is here divided into two sections. The upper 
beds are yellowish-grey, medium and cross-grained sands, with numerous 
inliers and concretionary bands of sandstone, the latter have been 
identified with those transitional depositions which, in the Apsheron 
Peninsula, separate the upper strata of the producing series (the Balak- 
hani strata) from the lower beds (or the Kirmaku strata), the lower sands 
being a continuation of the Kirmaku strata, proved in the Apsheron 
Peninsula, are represented in the island by a frequent alternation of 
dark-grey sandy clays and fine-grained argillaceous sands. In the 
“ Sviatoi” island, the lower strata (the Kirmaku strata) have been 
prospected by a number of wells drilled into the producing series through 
a thickness of 190 sagens; these wells have not yet reached the basal 
beds of the series. This figure (190 sagens) greatly exceeds the thickness 
of the Kirmaku series in the Apsheron Peninsula, where it ranges between 
108 and 160 sagens. 

As regards structure, we find in the “ Sviatoi”’ island two ellipsoid 
anticlinal folds, one in the north, the other in the south, both elongated 
in a north-westerly and a south-easterly direction ; they are not, however, 
in a line, but are displaced relatively to each other in a meridional direc- 
tion, so that the southern extremity of the southern fold overlaps like the 
wings of a shifting scene. These folds are divided by a synclinal depres- 
sion, which has a meridional direction, gradually merging into a couth- 
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iad easterly one. The northern anticline occupies the north-eastern corner Tue Cc 
of the island, and its northern flank, the largest, runs out into the sea, 
The southern fold lies in the centre of the island and also extends under rea 
sea level, but changes its direction to a south-easterly one. fol 

The main producing district (covering the northern anticline in the pau 

north-eastern corner of the island) has been subdivided by the writer wi 
ty into three distinct areas: the coastal area (plots Nos. 2 and 3), the | 
* central area (plots Nos. 1 and 4), and the southern area (plots Nos. 8, an 
7 and 6). 

Most of the wells in the coastal area yield a low production, the output hy 
of a few ranges between medium and low, borehole No. 25 being the only _ 
one which has been steadily yielding a production between medium and sis 
good. The impregnation of the strata is apparently lowest in the coastal | 
region. 

In the central area all the wells give a moderately good yield, with ot 
occasional rises. The well yielding the highest production is No. 10. bas 

The southern area comprises the best producing wells, with the excep- Ca 

; tion of Nos. 12 and 22, which give but a poor yield. This is due to the | 
fact that the sand tapped by these boreholes belong to the upper beds wh 
i of the series and have been neglected by the other boreholes on account a 
rs of their inadequate impregnation. As to the unsteady productions of | 
wells Nos. 11 and 34, these must be put down to technical deficiencies. qu 

The author winds up by a detailed and circumstantial consideration of 
water-bearing sands. In his opinion, the greatest circumspection ought aa 
to be exercised in deepening the wells down to the lowest stratigraphical pet 
horizons, as the base of the series will soon have been reached, and the pa 

basal beds thereof may contain strong flows of water, which are a source 
of great danger, as the deposit may become waterlogged. P. BD. Gas Di 
Ex 
Prospects or Grozni Perroteum Inpustry.—J. J. Yelin. P.S.J., 1922, 
T 111, p. 114. 

The Grozni petroleums, which may be divided into three principal lyi 
varieties (oils of paraffin base, oils slightly saturated, and unsaturated 86 
oils), are at present subjected to a very elementary treatment, consisting an 
in the separation of benzine and kerosene. The residue of paraffin oils, hol 
even if used as fuel, gives rise to considerable difficulties owing to its col 
high freezing point. for 

A more efficient treatment of Grozni petroleums would greatly extend 15 

; the possibilities of their use. dw 
; The benzine separated from petroleum contains a high percentage of for 
= light fractions, and may be made to yield motor fuel suitable for aviation of | 
and automobiles, and also petroleum ether ; toluol may also be obtained the 
therefrom. The residue of unsaturated petroleum may yield up to 30% gas 
solar oil, 6% spindle oil, and 18% machine oil. Oleaginous tar, the pre 
4 percentage of which reaches up to 50%, may be so handled as to give of 
first-rate asphalt. Oils of paraffin base, if treated according to the nev tak 
‘ method of deparaffination which is now being tested by Prof. Gurvitch, ant 
: should yield at least 2}% paraffin, not to speak of vaseline and asphalt, the 


the deparaffinised residue being used asfuel. This process further permits 
the use of part of the half-products so obtained for the production o/ ON THE 
aromatic hydrocarbons, and the manufacture of artificial oil varnish. 


All this points to the necessity of erecting, within the shortest possible Na 
time, extensive benzine and kerosene distilleries, as also lubricating oil, q 
paraffin, and kindred works, while conducting careful laboratory investi- vie 
gations of the properties of Grozni petroleums, P. D. tiv 


« 
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CoMPOSITION OF PeTroLEUM.—J. 8. Salkind. P.S.J.,1922, T 111, p. 154. 


The article opens by a systematic survey of all available evidence as 
to the nature of chemical compounds constituting various petroleums, 
followed by a detailed characterisation of the better-known varieties, 
such as Pennsylvania oils, Caspian oils and a few others. The author 
winds up by the following conclusions :— 

(1) Oils of all varieties are mixtures of paraffin hydrocarbons, cyclic 
and polycyclic, of a chemical!y-saturated character, and of aromatic 
hydrocarbons. 

(2) The percentage of saturated hydrocarbons in petroleums of all 
varieties is but low, not exceeding 20% even in the Pennsylvania oil, the 
richest in paraffin hydrocarbons. 

(3) While exhibiting a great similarity of chemical composition, oils 
originating from different localities greatly differ as to the percentage 
of their constituents, a succession of transitional stages being observable 
between the highly-saturated Pennsylvania and the least-saturated 
California or Malay Archipelago oils. 

(4) Th absence of ethylene derivatives would seem to indicate that 
whatever the origin of petroleum it had been subjected to great chemical 
changes. 

(5) While these changes were taking place, petroleum may have ac- 
quired absolutely novel constituents, such as sulphur compounds and, 
possibly, nitrogenous compounds. 

(6) Such evidence as is now available as to the composition of crude 
petroleum does not warrant a preference in favour of either a mineral 
or an organic theory of its origin. P. D. 


Gas Deposits IN THE NORTHERN PoRTION OF TAURIDA PROVINCE AND THE 
EXPLOITATION THEREOF.—A. J. Himmelfact. P.S.J., 1922, T 111, p. 187. 


While boring artesian wells in the Melitopol district (northern portion 
of Taurida Province), combustible gas was encountered in two areas 
lying south and south-east of the town of Melitopol, and covering in all 
860 square kilometres. The gas occurs at a depth of 74 to 150 metres, 
and is chiefly composed of methane (up to 93/67%). Out of the 29 bore- 
holes examined by the writer, the exploitation of gas was regularly 
conducted in two cases only ; in one instance it is used as motive power 
for a 45 h.p. gas-motor at a mill (this plant has been in operation for 
15 years); in another, the gas is used for the lighting and heating of 
dwellings and offices at some salt workings. This gas may be utilised 
for two purposes ; either for central power plants, or for the condensation 
of gasoline. As all the wells were drilled for water, not for gas, none of 
the technical requirements which it is necessary to observe in boring for 
gas have been complied with, and it is imperative to drill a number of 
properly-equipped gas wells to ascertain whether this deposit is capable 
of yielding paying productions. At the same time, steps should be 
taken to develop the Crimean gas fields (Sivash, the Perekop isthmus, 
and Kertch) which, to all appearances, are geologically connected with 
the above deposit. P. D. 


On THE NaturE or Hyprocarsons Propucep BY THE DestrucTIvE 
TILLATION OF WeIMARN P. Gwosdov and N. N. 
Nagozhov. P.S.J., 1922, T 111, p. 194. 

The present experimental investigation has been undertaken with a 
view to elucidating the nature of the hydrocarbons produced by destruc- 
ive of The material to be tested was 
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supplied by light fractions (below 170°) obtained in the course of destruc. 
tive distillation at low temperatures and previously treated with weak 
acids and alkalis. The initial material consisting, as shown by pre. 
liminary tests, chiefly of unsaturated compounds, was broken up into 
fractions at intervals of 2°. The results of densometric, refractometric 
and cryoscopic tests to which individual fractions were subjected have 
forced upon the authors the conclusion that some of the essential con. 
stituents of shale-oil are hydrocarbons of the dihydro- and the tetra. 
hydrobenzol series. 


Tue Petroteum Hanp-Dua WELLs or THE Baku District.—Azerbaijan 
(Baku) Petroleum Industry, 1923, No. 1, p. 53. 


The cradle of the Baku petroleum industry was Surachani. Up to the 
annexation of Baku by Russia the petroleum hand-dug wells of the 
village Balachani, Sabuntchi, and others belonged to the Khan of Baku. 

In 1842, 136 hand-dug wells, with a total production of 235,000 poods 
of petroleum, existed on the Apsheron Peninsula. 

Up to 1872 the whole of the petroleum district was given as a private 
monopoly ; but since 1872 large portions of the districts were divided into 
claims and sold by auction to various individuals. With the discovery 
of the application of boring tools in obtaining petroleum, and the rapid 
development of the boring systems in the Baku district, naturally the 
operations by hand-dug wells was practically discontinued. But with 
the growing value of petroleum in Baku during the last fifteen years the 
use of hand-dug wells has been considerably developed, with the result 
that on January Ist, 1917, there were 9,299 hand-dug wells in exploi- 
tation in the Baku district, and in addition, 580 hand-bored wells, the 
production of the same being as follows :— 


Poods. Poods. 

1909 .. 1,000,000 19,000,000 
1910... 3,000,000 13,000,000 

1912... 15,000,000 1916 — 10,000,000 


The number of people employed in the hentia ‘ot industry was 
about 14,000. The depth of those hand-dug wells reached in some cases 
350 feet, and the area occupied by them was about 1,254 acres. 

The very large production of these shallow hand-dug wells shows the 
richness of these particular fields, and undoubtedly, in the near future 
this area will be developed by means of drilled wells. P. D. 


Svrator-Ostrorr (Hoty Istanp). 

In a previous abstract the geological data of this island has been 
mentioned. The development of the petroleum industry on this island 
began in 1902. 

By the end of last year there were 42 producer wells, having a depth 
ranging from 1,197 feet to 1,900 feet. 

The total production since 1902 was 54,166,542 poods. According to 
Golubiatnikoff, based on past experience, by putting down 77 wells, a 


yearly production of not less 150,000,000 poods may be expected. 
P. D. 


Hyprocarsons: APPARATUS FOR SELECTIVE OXIDATION OF.— 
W. A. Darrah. U.S.P. 1,448,655 of March 13, 1923. (Application 
Dec. 11, 1919). 

Hydrocarbons are partially oxidised by introducing the substance 
into a rapidly moving current of preheated gases containing insufficient 
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oxygen for complete combustion. The pressure of the gases is lower 
at the point of introduction of the hydrocarbon than at any other point 
in the system. : T. A. 8. 


into 
ptric Gases AND INFLAMMABLE Liquips; IMPROVEMENTS IN STORAGE OF.— 
lave E. E. Petitpierre. E.P. 187,600 of Feb. 22,1923. (Application Oct. 13, 


1922; Convention Oct. 20, 1921.) 


stra. Peat, particularly yellow peat, is a satisfactory material for packing 
D. containers used for compressed gases or highly inflammable liquids. 
- The peat, either in its natural condition or after suitable preparation 
™ by having been ground or compressed into lumps or reduced to peat 
wadding is washed, dried and mixed with other fibrous or porous 
) the materials. It is then rammed or compressed by hand into the container. 
the After filling the receptacle with peat, the material is saturated with 
aku. acetone or other inflammable solvent in which acetylene is dissolved. 
20ds T. A. 8. 
vate Overtnes ; MeTuop or Separatine. L. C. Stewart, Assr. to Dow. Chemical 
into Co. U.S.P. 1,452,322 of April 17, 1923. (Application Jan. 12, 1920.) 
very The olefine containing gas is passed through absorption towers in 
apid which it is brought in contact with cold petroleum oil capable of absorbing 
the propylene and the higher members of the olefine series in preference to 
ethylene. 2. &. &. 
t 
sult SUSPENSION AND EMULSION AND PROCESS OF MAKING SaAmME.—J. C. Morrell. 
ploi- U.S.P. 1,446,355-6 of Dec. 26, 1922. (Application (A) March 22, 1919 ; 
the (B) June 22, 1920.) 

(A) A dispersion of particles of hard pitch and oleaginous material 
is obtained in a medium containing a protective colloid, the medium 
forming the continuous or external phase. 

A material for binding or agglomerating finely-divided substances is 
produced by preparing a suspension medium containing 1 to 5 per cent. 
of protective colloid, suspending in part of the medium 5 to 50 per cent. 

was of finely-divided pitch, emulsifying in the remainder from 5 to 50 per cent. 
ases of oil. The suspension and emulsion are then mixed. 

(B) Suspensions of non-fluid organic materials are prepared by adding 

the such materials to a suspension medium containing a protective colloid, 

~'’ and grinding and agitating the mixture. T. A. 8. 

DISTILLATION AND REFINING. 

How po you A Cotumn Stitt ?—F. H. Rhodes. Chem. and Met. 
Eng., 1923, 28, 590-592. 

pth The partial condenser method is common practice in the operation of 
column stills. In this method the reflux which is supplied to the top 

g to of the fractionating column is condensed in a partial condenser or 

8, 8 dephlegmator, from which the vapours pass on to a final condenser. 
This has the slight advantage of supplying a reflux of somewhat higher 

), boiling point for fractionating, but in other respects the single condenser 


method is far preferable, as giving greater ease of control and constancy 
of the reflux-distillate ratio under varying conditions. With a ratio less 
than the optimum the purity of the product suffers, and a ratio in excess 
of the optimum, while but slightly increasing the purity, leads to a loss 
of heat and of time in the conduct of the distillation. In the single 
condenser method a dividing device may be installed below the condenser 
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DISTILLATION EXPERIMENTS WITH THE Hetp oF Naturat Gas.—W. Fried- 


to separate automatically the condensate into reflux and distillate, and 
may be set to maintain any desired ratio. The reflux ratio is varied to 
meet changes in the composition of the vapour entering the fractionating 
column, in the partial condenser method, by changing the rate of flow 
of the cooling water. The effect of this change is not immediate, and 
successful operation depends largely upon-the judgment of the still. 
runner. The operation of the single condenser may be standardised and 
requires a minimum of attention, and the method may be advantageously 
applied to the distillation of high-boiling liquids. Naphthalene may be 
distilled by the single condenser method as easily as benzene, though its 
fractionation by the partial condenser method presents difficulty. With 
the object of recovering the heat contained in the vapour the single con- 
denser may be built in two sections in series, the upper section being cooled 
by the ingoing charge to the still, and the lower section by water, or all 
the vapour may be condensed in a single condenser cooled by the ingoing 
charge, the condensed distillate only being passed through a water-cooler 
placed below the dividing device. The advantage of the higher boiling 
fraction being used as reflux in the partial condenser method may be 
compensated for in the single condenser method by adding one more 
plate to the column. H. M. 


mann. Petroleum, 1923, 19, 367-375. 


As the abundant natural gas of the Comodoro Rivadavia field does not 
find application in industry, attempts were made to utilise it in place of 
steam in oil distillation, and for the production of by-products from 
petroleum. The gas appears to have effected already a distillation of the 
light fractions from the crude oil, and the position of the primary oil 
deposits may, to some measure, be judged as the place at which the 
temperature corresponds to an equilibrium between the light and heavy 
hydrocarbons contained in the gas. When the gas issues from the well 
the hydrocarbons in it which are gaseous at 30°-35° C. carry with them 
heavier hydrocarbons out of the petroleum, which explains the fact 
that not only pentane may be condensed from the gas, but also hexane, 
heptane, octane, and nonane, with b. pts. from 125°-140° C., and even 
still higher homologues. To recover these various products from the 
gas the methods of compression, cooling and adsorption must be adopted, 
with regard to the critical temperatures of the constituents. The 
butanes may be liquified in the first and second stages of a compressor, 
while propane and ethane may be recovered in the third and fourth 
stages when cooled to 0°C. The gasolines containing such light con- 
stituents as propane and butane are very subject to “ weathering,” by 
which they may lose as much as 50%. Casing-head gasoline prepared 
by the cooling process, being free from these liquified gases, loses only 
7%. Coconut charcoal has been used for the adsorption of the con- 
densible constituents of natural gas. Fuller's earth exercises a selective 
adsorption of the lighter constituents of treated oil, and the same 
phenomenon is observed in the adsorption of gases by charcoal. Three 
absorbers are used, and the absorbed compounds successively driven off 
by superheated steam. A plant has been constructed to deal with 
5 million cb. metres of gas per month, and to recover from this 500,00 
litres of gasoline. Much greater quantities of gas are available, but the 
life of gas wells is uncertain. The content of gasoline per 1,000 cb. metres 
of gas varies from 33 to 95 litres. Apparatus for the experimental 
determination of the conditions of adsorption is described. A slow 
current of gas was found to increase the adsorption by 12%. Whereas 
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» and by ordinary distillation the Rivadavia oil only commences to yield its 
ed to light constituents at 150°-160° C., by the new method 40% of the light 
ating fractions came off at 35°-40°C. The actual distillation of the oil com- 
flow mences at 90°-100°C. The water content of the oil may be distilled 
» and off at 40° C. by the current of natural gas, thus avoiding the difficulties 
still. from frothing later on. This method was successful with a strongly 
1 and emulsified oil containing 30% of water, otherwise undistillable. Details 
ously are given of numerous experimental distillations. H. M. 


be On, H, Shedgen. Pet. Age 11, Nos. 2, 26-7, 
ot 78 (1923). 

¥ ith If crude oil is heated with acid in centrifugal mixers and subsequently 
clad heated with alkali in similar apparatus the resultant product gives, on 
ae distillation, fractions which do not require any further treatment. 

T. A. 8. 


0 

ae IMPROVEMENTS IN THE BENZENE Recovery Process.—F. Raschig. Gas u. 

viling Wasserfach, 1922, 41, 655-658. 

y be In the benzene recovery process from coke-oven gas, as usually con- 

more ducted, the scrubbing oil only attains a concentration of 2% of benzene, 
and the amount of steam used in distilling the benzene off amounts to 
five times the weight of benzene, while the water to cool the scrubbing 
oil amounts to some 100 times the amount of benzene. Theoretically the 
steam required should be 20%, and the cooling water 120% only of the 
benzene. The author proposes to use scrubbers much smaller than the 
customary towers 10 metres high, to fill them with Raschig’s rings, and 
to circulate the scrubbing oil briskly through them, pumping it from the 
bottom to the top of each scrubber, three scrubbers being arranged in 
series, and the scrubbing oil and gas passing through them in counter- 
current. The scrubbers are about 2 m. in diam., and 4m. high. They 
have a perforated division at 1 m. height, and on this rests a mass of 
Raschig’s rings, of sheet iron or porcelain, 3m. high. The scrubber has 
a conical top, in which is a sprinkler from which the oil is sprayed, and 
the gas enters at the bottom and leaves the top to enter the bottom of the 
next scrubber in series. This apparatus is capable of dealing with 
100,000 cb. m. of gas per 24 hours, and 24 cb. m. of oil is pumped through 
the plant each hour. 4 cb. m. of oil is withdrawn each hour for benzene 
recovery, and a concentration of 3% b 16 is hed. The apparatus, 
being smaller, is cheaper than the ordinary plant. In the recovery 
apparatus the oil runs continuously into a vacuum pan indirectly heated 
by steam. A large heat interchanger serves to transfer heat from the 
spent oil to the oil entering the recovery plant, and the benzene vapours, 
owing to the indirect steam heating, are practically free from water 
vapour. 3,000 kg. of benzene is recovered per 24 hours. The last traces 
of benzene are removed in a worm condenser. A portion of the naphtha- 
lene is separated from the oil by cooling, and the remainder, dissolved 
in the carbolic oil, is withdrawn for carbolic acid manufacture and 
naphthalene recovery. The expenditure of steam is 1} times the re- 
covered benzene, and the cooling water employed is 10 times the latter 
amount. H. M. 


TREATMENT OF NatuRAL-Gas GASOLINE TO MEET “ Doctor” Test.—D. B. 
Dow. Nat. Pet. News, 1923, 15, No. 20, 99-111. 

Owing to the rapidity with which gasoline produced from natural gas 
goes off colour and becomes sour in smell, as well as “sour” to the 
“doctor "’ test, it was considered by the author that a full description of 
most of the known methods of purifying this gasoline in order to render it 
stable during storage would be of great use, especially to the small 
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producer. The paper contains sections on methods of testing for sulphur, 
the removal of sulphur from gasoline, situation and design of the treating 
plant, preparation of the reagents, operation of the plant, and finally the 
total cost of operating. The major portion of the paper deals with the 
use of “ doctor” solution—i.e., a caustic soda solution of litharge con. 
taining sulphur, as the reagont for sweetening gasoline, and the original 
paper should be consulted for full details of the method of treatment. 
¥. G. PB. BR. 


DEsvuLPHURISING PrTRoLEUM Propvucts.—H. Broche. Brennstoff und 


Chemie, 1923. 

Experiments were carried out on an asphaltic Mexican crude in which 
the sulphur content was not appreciably lowered by the Frash method of 
treating with sulphuric acid, followed by washing with sodium plumbite 
with the addition of flowers of sulphur. The oil was separated into frac- 
tions which contained from 0-75 to 3-31 per cent. of sulphur. Treatment 
with 4 per cent. by volume of sulphuric acid, followed by caustic soda, 
reduced the sulphur in one case from 1-69 to 0-22 per cent., and in another 
from 2-2 to 0-73 per cent. By the Frash process the reduction was only 
from 1-6 to 1-4 per cent., but subsequent distillation gave a distillate with 
0-35 per cent. of sulphur. Distillation alone of untreated oil hardly 
altered the sulphur content, thus proving that the chemical treatment 
had radically changed the constitution of the sulphur compounds. After 
acid treatment an oil was washed in separate portions with (1) caustic 
soda alone, (2) sodium plumbite and flowers of sulphur, and (3) sodium 
plumbite alone. Each portion was then distilled, and the distillates 
were found to contain (1) 0-37 per cent. of sulphur, (2) 0-68 per cent., and 
(3) 0-37 per cent. Hence the use of sodium plumbite appears to have no 
advantage over caustic soda, whilst the addition of flowers of sulphur is 
actually harmful to the process. F. G. P. R. 


FRACTIONAL CONDENSATION OF PETROLEUM OR OTHER VAPOURS—IMPROVED 


APPARATUS FOR.—THE Griscom-RussEet Co. Assees of C. Jefferson. 
E.P. 174,569 of March 12, 1923. (Convention (U.S.) Jan. 25, 1921.) 

The apparatus consists of a dephlegmator column containing a large 
number of vertical tubes. The column is divided into two portions by 
a diaphragm, the upper portion being cooled. The cooling medium is 
caused to take a tortuous path by means of a helical baffle through which 
the tubes pass. For convenience of construction the helical, baffle is 
built of sections, each consisting of a single turn. These sections may be 
stamped out of sheet steel in one operation. Expansion and contraction 
of the tubes is allowed for by having a movable head, into which the 
tubes are welded or expanded. Escape of vapours at the movable head 
is prevented by means of a packing ring. Vapours from the still enter 
the side of the bottom section of the dephlegmator and pass upwards 
through the tubes. Uncondensed vapours are removed from the movable 
head. By varying the amount of coding medium any desired portion 
of the vapours may be condensed. The condensed liquid returns to the 
bottom section of the dephlegmator at the base of which is a draw-off pipe. 

T. A. 8. 


DESULPHURISING HyDROCARBONS AND CRUDE PeTROLEUM.—P. von Ditmar. 
U.8.P. 1,448,643 of March 13, 1923. (Application Feb. 6, 1923.) 

The sulphur-containing hydrocarbons are heated in closed vessel, with 
metallic soaps of the higher fatty acids. The fatty acids liberated are 
drawn off when a layer has formed. During the reaction a small quantity 
of metallic sodium is added. T. A. 8. 
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RELATING TO.—N. H. Freeman. 


E.P. 193,979 of March 5, 1923. (Application Dec. 5, 1921.) 

The oil to be desulphurised is atomised through fine jets, under a 
pressure of about 50 Ibs., into a desulphurising medium. Gaseous 
liquid and solid desulphurising media may be used. When gaseous 
media, such as ammonia, are used, water is also sprayed in. Free 
hydrogen also facilitates the removal of sulphur. The operation is 
carried out at atmospheric temperatures and the desulphurising -— 
is retained at atmospheric pressure. T. A. 8. 


REMOVAL OF PARAFFIN FROM MINERAL O1ts.—M. A. Rakusin. E.P. 193,896 


of March 5, 1923. (Application Oct. 3, 1921.) 

The flow-point of paraffin oils is raised by the removal of paraffin Wax 
and bitumen. Crude oil, from which the fractions boiling below 160° C. 
have been removed, is diluted with alcohol, turpentine, or a mixture of 
both. The paraffin wax and bitumen are precipitated, and can be 
separated by filtration or centrifugal force. The alcohol and turpentine 
are recovered by steam distillation. The separated wax and bitumen 
are distilled in vacuo, hard paraffin, which can be easily refined, distilling 
over and a high melting neutral bitumen being obtained as a residue. 

T. A. 8. 


TRANSPORTING AND SToRING PerroLteum O1.—PREVENTION OF LOssES.— 


F. M. Seibert and E. T. Gregg. U.S.P. 1,439,451 of Dec. 19, 1923. 


The loss of volatile liquid hydrocarbons from petroleum oils during 
storage or transportation is prevented by passing the vapours given off 
through chambers containing absorbent material such as activated 
charcoal or silica gel. T. A. 8. 


PeTroLeum Or—Process ror Rerintnc.—J. C. Black. U.S.P. 1,447,118 of 


Feb. 27, 1923. (Application June 20, 1922.) 

Fractional condensation of the vapours obtained on distilling oil is 
brought about by bringing the vapours in contact with liquid hydrocarbon 
of approximately the same composition as the fraction it is desired to 
separate. T. A. 8. 


ResotuTion dF Emutsions.—H. A. Gill. Comm. by The 


Om 


Sharples Speciality Co. E.P. 195,876 of April 12, 1923. (Application 
April 25, 1922.) 

The stability of emulsions is dependent on the properties of the colloid 
emulsifying agent present. The effect of a colloid emulsifying agent 
present in the oil, and giving an emulsion in which the oil is continuous, 
the water dispersed, may be counteracted by the addition of a colloid 
soluble in the water and tending te make the water take the continuous 
condition. Such colloids are glue, albumen, gelatine, casein and gums. 
The addition of one-tenth of one per cent. of glue to a water in oil emulsion 
renders it possible to separate the emulsion either by gravity or centrifugal 
force. The addition of such substances as caustic soda to emulsions 
obtained in the acid treatment of oil is thus avoided. T. A. 8. 


Rerinine Device.—C. F. Hillman. U.S.P. 1,451,574 of April 10, 1923. 
(Application March 13, 1920.) 

Oil, preheated by means of a still residue, and also by means of still 
vapours, is passed through a pipe still and thence through a separator. 
The vapours from the separator ate first used for preheating purposes, 
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and then passed through a second separator toa condenser. Oil collecting 
in the second separator is returned to ordinary stills for distillation. The 
oil collecting in the first separator is not redistilled. T. A. 8S, 


DisTILLATION—APPARATUS FOR.—J. W. Van Dyke. Assr. to The 
Atlantic Refining Co. U.S.P. 1,451,129 of April 10, 1923. (Application 
August 15, 1919.) 


Oil is raised to the temperature of distillation, and steam at a lower 
temperature admitted. The vapours are partially condensed so that 
oil separates and the uncondensed steam is drawn into a current of moving 
steam and returned to the still. T. A. &. 


RerFininc or CrupE For.—I. Mayes. U.S.P. 1,451,739 
* of April 17, 1923. (Application Sept. 13, 1920.) 
Oil is passed through a series of shallow stills supported over furnaces. 
The bottoms of the stills are fitted with U-shaped members to cause the 
oil to take a tortuous path through the still. T. A. 8. 


Denyprator.—Assr. to Petroleum Rectifying Co. U.S.P. 1,452,207 of 
April 17, 1923. (Application Oct. 28, 1920.) 


Oils are dehydrated in a chamber fitted with a propellor and a rotating 
electrode. T. A. 8. 


CENTRIFUGAL SEPARATION OF Wax FROM O1n.—C. A. Porter and O. C. Brew- 
ster. Assrs. to P. Sullivan and G. R. Hagens. U.S.P. 1,452,388 of 
April 17, 1923. (Application Nov. 19, 1921.) 


Oil containing wax is diluted with a solvent to produce a liquid of low 
viscosity. It is then cooled until the greater part of the wax separates 
and passes through a centrifugal separator while causing the mixture to 
float on a non-progressing layer of aqueous fluid. The clear oil and 
solvent is withdrawn from the centrifugal and the waxy material is 
passed to a separate compartment where sufficient warm water is — 
in to melt the wax when it is expelled by centrifugal force. TT. A. 


IMPROVED PropvuctTion oF VotaTILeE Liquip Fvuets From MINERAL AND 
OrnerR O1rs.—F. M. Accioly. E.P. 193,934 of Feb. 26, 1923. (Applica- 
tion Nov. 26, 1921.) 


Potassium carbonate, sulphuric acid, and naphthalene are added to 
crude oil, e.g., shale-oil, vegetable or animal oil, or mixtures, and product 
submitted to distillation. Several recipes are given for the treatment of 
100 gals. of oil, naphtha of sp. gr. 0-800 to the extent of 25 to 40 gals. being 
added. A product which is not gasoline, but having the same combus- 
tible power and sp. gr. 0-735—0-800, is obtained, and exceeds the natural 
gasoline content of the oil by 1 to 4 times. The residues are worked up 
to yield kerosene, lubricating oil, grease, paraffin wax, ichthyol and tar. 

&. &. 


DESULPHURISING MINERAL O1ts AND Sprrits.—A. C. Nesfield. E.P. 196,680 
of April 25, 1923. (Application Jan. 25, 1922.) 


Mineral oils and spirits, more particularly those derived from shale, 
are desulphurised by treatment with hydrochloric acid mixed with air 
or hydrogen and air and subsequently washing the oil with caustic soda 
or milk of lime, and filtering to remove any solid matter. The treatment 
is carried out in a vessel fitted with screens to ensure the intimate mixing 
of the oil and gas. The gas is admitted at the bottom of the vessel, and 
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a slight vacuum maintained to ensure its removal. The proportion of 
hydrochloric acid gas to air varies from 1 to 10 to 1 to 100, according to 
the nature of the oil to be treated, the necessary concentration having 
to be determined by experiment. When water-white spirits are desired 
the above treatment is followed by a treatment with 2% of sulphuric 
acid. Any emulsions formed in the process can be broken by washing 
with salt solution. T. A. 8. 


TREATMENT OF HyprocarBon Orts.—J. P. Persch. U.S.P. 1,454,485 of 
May 8, 1923. (Application Feb. 10, 1921.) 
The passage of heavy oils through long horizontal pipes is facilitated 
by the admission of hot gas. T. A. 8. 


PURIFICATION OF MineRAL Orts.—E. E. Arnold. Assr. to The Nitrogen 
Corporation. U.S.P. 1,454,593 of May 8, 1923. (Application Feb. 24, 
1921.) 

Oil is treated with liquid anhydrous ammonia in the presence of an 
alkali-metal oxygen bearing compound. Under the oxidising conditions 


the sulphur in the oil unites with the ammonia to form a compound. 
T. A. 8. 


RESOLUTION AND PREVENTION OF THE ForMATION OF Emutsions.—E. E. 
Ayres. Assr. to The Sharples Specialty Co. U.S.P. 1,454,616—-7 of 
May 8, 1923. (Application Feb. 10, 1921 and Feb. 24, 1921.) 

Sodium resinate is dissolved in a substance adapted to produce a 
solution that is miscible with petroleum. On adding this solution to an 
emulsion the constituents can be separated by subsidence. The addition 

of the solution to petroleum prevents the formation of water-in-oil 

emulsions. T. A. &. 


E.ectric Denyprator.—F. W. Harris, Assr. to Petroleum Rectifying 
U.S.P. 1,455,139 of May 15, 1923. (Application October 19, 1920.) 
The dehydrator consists of an inner and outer electrode, the inner 
electrode being supported so that an electric field of uniform thickness 
is formed between the electrodes. The emulsion passing between the 
electrodes is agitated. T. A. 8. 


ExTrRacTION OF VaPpouRS FROM GASES—PORTABLE APPARATUS FOR.— 
G. G. Oberfell and G. A. Burrell, Assrs. to Gasoline Recovery Corporation. 
U.S.P. 1,455,407 of May 15, 1923. (Application Aug. 2, 1920.) 

An absorber unit containing activated charcoal is mounted on a 
portable platform. A boiler on the platform supplies steam for distilling 
off the gasoline absorbed on the charcoal. T. A. S. 


Ficrration.—G. H. Fifield, Assr. to Standard Oil Co. U.S.P. 1,455,436 of 
May 15, 1923. (Application Nov. 5, 1920.) 
Chilled oil is foreed through a filtering surface, wax being deposited. 
A heat conductor extending through the filtering surface is used in 
removing the wax by melting it. T. A. 8. 


Co. 


BITUMEN AND CELLULOSE CONTAINING SUBSTANCES—PROCESS OF TREATMENT 
or.—J. Moscicki. U.S.P. 1,455,546 of May 15, 1923. (Application 
Aug. 25, 1921.) 

The vapours from the distillation of bitumen and cellulose containing 
substances are separated into their component parts by passing them 
upwardly through dephlegmator columns. Condensate collected at the 


ting 
The 
S. 
The 
tion 
wer 
that 
ring 
3. 
739 
ces. 
the 

ing 

of 
ow 
tes 
to 
ind 

is 
ed 
ND 
to 
ict 
of 
ng 
1s- 
ral 
up 
e, 
ir 
la 
at 
1g 
id 


1664 ABSTRACTS. 


bottom of the column is cooled to slightly below its condensation tem. 
perature and then pumped to the top of the column, where it meets the 
rising vapours. T. A.S 


Om—ConTAINtInc WATER; METHOD or TREATING.—O. C. Gatrell. U.S.P. 
1,440,352 of Dec. 26, 1922. (Application Nov. 1, 1920.) 


Oil is dehydrated by heating and agitating it, powdered we 
cement and slaked lime being added. T. A. S. 


CRACKING. 


Crackine or Perroteum.—C. Kroll. U.S.P. 1,448,128 of March 13, 1923. 
(Application Feb. 4, 1919.) 


The oil to be cracked is maintained under pressure in a large, approxi- 
mately horizontal, insulated reaction chamber. The chamber is traversed 
by a horizontal flue through which hot gases are passed; a rotating 
scraper is provided for removing carbonaceous matter from the walls 
of the flue to a relatively inactive portion of the reaction chamber. 

T. A. S. 


Low-Bortinc Hyprocarsons—PropvuctTion oF FROM HiGcHEeR BOoILinc 
Hyprocarsons.—M. Melamid. E.P. 193,922 of March 8, 1923. (Applica- 
tion Nov. 10, 1921.) 


In previous patents the hydrogenation of tar, mineral, and other 
oils in the presence of tin or alloys is described. The present patent 
protects the cracking of hydrocarbons at high temperatures without 
pressure and in the presence of tin. The temperature used must be above 
600° C. and 800°C. is preferable. At 900°C. the use of hydrogen is 
unnecessary. T. A. 8S. 


Low-Bomtnc Hyprocarsons—MetHop oF PropucTION oF—FROM HicuH- 
Borne Hyprocarrons.—M. Melamid. E.P. 180,625 of Feb. 12, 1923. 
(Application Nov. 10, 1921 ; Convention May 25, 1921.) 

High-boiling mineral oils or tar oils are heated to suitably high tempera- 
tures in the presence of metals or alloys, which melt below 700°C. Zinc 
and lead are unsuitable as they form carbides, but soft solders and alloys 
of bismuth may be used. =. A. &. 


Stitt ror Hyprocarsons.—H. B. Setzler. Assr. to the National Refining 
Co. U.S.P. 1,449,452 of March 27, 1923. (Application Jan. 14, 1918.) 


Heat is conserved in a pressure still by causing the vapours from the 
still to preheat the oil entering the still. This effect is obtained by 
fitting the still with a still head consisting of two vertical columns, the 
vapours entering the bottom of one column and pass from the top of this 
column to the top of the other. From the bottom of the second column 
the vapours pass a condenser of the ordinary type. The oil to be pre- 
heated is pumped through coils in the columns in a direction counter- 
current to the vapours. T. A. 8. 


APPARATUS FoR HyprocarsBon O1ts.—V. F. Clemons. Assr. to 
Cc. F. O'Neall. U.S.P. 1,449,734 of March 27, 1923. (Application 
May 22, 1922.) 

Crude oil or hydrocarbon oils are distilled in a pressure still, in the 
vapour space of which a bed of fuller’s earth is placed supported on a 
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foraminous stage. The vapours, after passing through the fuller’s 
earth, escape by a valve, which opens at a predetermined —- toa 
condenser. . A. 


Mason, and W. G. Hamilton. Assrs. to Standard Oil Co., San Francisco. 
U.S.P. 1,449,226-7 of March 20, 1923. (Application Aug. 29, 1921.) 

Hydrocarbon oils are cracked by a continuous process under pressure. 
A moving stream of the oil is heated in a tube to a temperature above the 
boiling-point of some of the fractions, but a sufficient pressure is main- 
tained to keep the liquid substantially in the liquid phase. The heated 
oil is then passed to a cracking system, which includes a heating zone, a 
vapourising chamber, and a condenser maintained under pressure. The 
oil in the heating zone is heated to cracking temperature, over-heating 
and consequent deposition of carbon being avoided. On leaving the 
cracking zone the oil enters the vapourising chamber. 

In patent No. 1,449,227 the unevaporated portion of oil from the 
evaporating chamber is pumped back through the heating zone, the 
process thus becoming cyclic. Cracking takes place substantially in the 
evaporating chamber, the oil being pumped at such a rate that it is only 
in the heating zone for a period of ten minutes. The heating is so con- 
trolled that the oil leaving the heating zone is not more than 15° F. higher 
in temperature than on entering the heating zone. T. A. 8. 
rand W. A, 
Gruse. E.P. 174,086 of March 22, 1923. (Convention (U.S.) Jan. 15. 
1923.) 

The deposition of carbon during cracking is prevented by maintaining a 
circulation of the oil by means of an air lift. The operation is carried 
out in a boiler of the water tube type, the ‘ air lift ’ effect being obtained 
by the introduction of jets of gas or by the internal generation of gas. 
The gas also tends to carry away the low-boiling fractions as they are 
produced. T. A. 8 


Propvuction or Low-Bortinc Hyprocarspons.—M. Melamid. E.P. 174,321 


of March 8, 1923. (Convention (Germany) Jar. 15, 1921.) 

Processes of cracking in the presence of tin or alloys are described 
in patents Nos. 171,367 and 171,390. In the present patent cracking is 
carried out at atmospheric pressures, in the presence of a large 
excess of hydrogen and tin at a red heat. Intimate contact between the 
vapour and the metal is obtained by making the vapour traverse a 
tortuous path over superposed trays of the metal placed one centimetre 
apart. T. A. 8. 


Petrot—Improvep Propvuction or.—F. Tinker. E.P. 195,465 of April 5, 


1923. (Application Jan. 7, 1922.) 

Crude mineral oil or the like is passed through a pipe still into a separ- 
ating chamber from which vapours pass to a fractionating column. 
Liquid condensed in the column is returned to another still, the vapours 
from this still passing through a superheater and thence to either the 
fractionating column or the separating chamber. Residue from the 
separating chamber is used in a heat exchanger to preheat the incoming 
oil. The ordinary type of crude oil still may be used instead of a pipe 
still. A higher yield of petrol is obtained owing to the cracking which 
takes place in the superheater. As a rapid flow of liquid through the 
second still and superheater may be maintained, carbonisation can be 
reduced to a minimum, T. A. 8. 
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Hyprocarson Ors—-PRocEssES AND APPARATUS FOR CONVERSION OF.— 
V. L. Emerson. E.P. 163,277 of Feb. 8, 1922. (Application Nov. 8, 1920; 
Convention May 6, 1920), and E.P. 168,573 of March 22, 1922. (Applica. 
tion Dec. 22, 1920 ; Convention May 6, 1920). See U.S.P. 1,367,806—7. 


Oil is heated in a pressure still, and the evolved vapours are expanded 
into an expansion chamber containing oil to be preheated before entering 
the pressure still. The expansion takes place through ejector-nozzles, 
the oil to be heated being picked up and blown through the nozzle with 
the gas stream. Vapours from the expansion chamber containing the 
cracked products and volatile portions and impurities of the incoming 
oil are taken toa condenser. The preheated oil is pumped to the pressure 
still. In 168,573 a modified form of expansion chamber is used. 

In both forms of apparatus opposed pairs of jets are used, the impact 
of the gases after expansion assisting in the cracking. 

When the cracking still is operating on fuel oil a pressure of 75 to 
100 Ibs. is used, and a temperature of 700-800° F. The velocity of the 
gases at the jets is approximately 2900 feet per second. T. A. 8. 


ImproveD Process ror ConverTING Heavy HyprocarBon OILS INTO 
Licuter Hyprocarson O1s.—Standard Oil Co. E.P. 174,589 of 
April 16, 1923. (Convention Jan. 15, 1921.) 

Oil at a temperature of less than 700° F. is fed into a conduit where the 
temperature is raised to 750-900° F. The passage through the conduit 
is so regulated that not more than 10% of the oil is converted into gasoline 
whilst in the conduit and the substantial deposition of carbon is pre- 
vented. After leaving the conduit the oil enters a chamber the walls of 
which are maintained at a temperature of 900° F. Further cracking 
takes place, the yield of gasoline being doubled. Pressure is exerted to 
maintain the unchanged charging stock in the liquid phase and the 
converted products are continuously drawn from the reacting chamber. 

T. A. 8. 


Low-Bominc oFr—FROM HIGH-BOILING 
HyprocarBons.—Plausons (Parent Co.). E.P. 193,071 of Feb. 16, 1923. 
(Application Aug. 16, 1921.) 

Heavy oils, e.g., tar, shale or mineral oils, are heated with a hygroscopic 
mixture containing a metallic oxide and chloride. A mixture of zinc 
chloride and lime appears to be best for the process. The result can be 
achieved by the use of either material alone, but a mixture gives better 
results. The oil should be dehydrated before treatment, and if much 
phenol is present the vessel should be tinned. A Bavarian shale oil 
(b.p. 130-350° C.) when treated with 10 pts. ZnCl,, 5 pts. MgCl, and 
40 pts. quicklime give the following fractions :— 

B.P. 60° —140°C. .. os ee 58% 
B.P. 140° —260°C. ee ee 42% 
T. A. 8. 


Crackine Hyprocarsons.—H. A. Weir and S. A. Weir. U.S.P. 1,454,142 of 
May 8, 1923. (Application April 12, 1920.) 

The apparatus consists of a large horizontal still, above which a smaller 
horizontal still is mounted. Vapours from the larger still are delivered 
into the smaller still by pipes which terminate above the bottom of the 
secondary still. The furnace gases proceed under the bottom of the 
larger still, and are brought back along the outer walls of the smaller 
still to a stack, The ends of the smaller-still project through the still- 
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housing so that they are accessible for cleaning. Vapours from the 
secondary still are taken through a dephlegmator to a condenser. The 
apparatus works under pressure. When a certain amount of cracking 
has been brought about the apparatus is used as an ordinary still for the 
recovery of kerosene, solar oil, etc. from the residues. T. A. 8. 


METHOD AND APPARATUS FOR PRopUCING A CHEMICAL UNION BETWEEN 
HYDROCARBON GASES AND HyprocarBon O1rs.—H. B. Snyder. U.S.P. 
1,454,567 of May 8, 1923. (Application Dec. 27, 1921.) 

Hydrocarbon gas, ¢.g., methane, is subjected to a high pressure and a 
quantity of hydrocarbon oil introduced. An electric arc is —_ 
through the gas-oil mixture whilst under pressure. a &. 


ELECTRICALLY-OPERATING TREATING CHAMBER FOR HyDROCARBON VAPOURS 
anp Gasges.—J. L. McCabe. U.S.P. 1,455,088 of May 15, 1923. 

A tubular treating chamber, having walls of non-conducting material, 
is fitted with an axially-arranged insulating element, which is surrounded 
by a space. A heating coil is wound on the insulated element. This 
coil also serves as an electrode of another circuit, the other electrode of 
which is wound on the outside of the treating chamber. 2. &. &. 


Process AND APPARATUS FOR CONVERTING O1ts.—J. H. Adams, Assr. to 
The Texas Co. U.S.P. 1,455,376-7 of May 15, 1923. (Application 
Dec. 29, 1917.) 

Preheated oil is sprayed, either with or without superheated steam, 
on to a heating element heated to cracking temperature. Vapours from 
the heating element rise to a dome where condensation of the uncracked 


portion takes place, the condensate flowing back into the vicinity of the 
heating element. Cracked vapours pass to a condenser. The whole of 
the apparatus is maintained at pressures higher than atmospheric. 

T. A. 8. 


Moror FvEts. 


Motor Srrrrr—ImProveMENts Retatine To.—A. G. Burnell and W. Dave. 
E.P. 193,955 of March 1, 1923. (Application Dec. 1, 1921.) 

The process is an extension of Pat. No. 171,566 for the conversion of 
the liquid condensed, under a pressure 150 lb. per sq. in., from oil gas. 
This liquid is unsuitable for use as motor fuel owing to the gumming 
residue left on evaporation. These constituents are removed by treating 
the liquid with anhydrous metallic chlorides—e.g., aluminium chloride 
with or without the aid of chlorine gas. The process is preferably carried 
out at atmospheric pressure, but higher pressures may be used. The 
oil is refluxed with the aluminium chloride in a still, chlorine being 

during about one-quarter of the refluxing time, and preferably 
in the middle of the refluxing period. The aluminium chloride, in the 
proportion 2 ozs. to the gallon, is mixed with petrol and added as a thin 
cream. During the refluxing the contents of the still are agitated with 
a mechanical stirrer. After the operation the product is distilled, the 
fraction boiling between 70—140° C. being collected. Satisfactory treat- 
ment is determined by testing the distillate for bromine absorption and 
the formation of gumming residues on evaporation. T. A. 8. 


Liquip Fvet.—M. L. Valdes and V. B. Villar. U.S.P. 1,448,245 of March 13, 
1923. (Application Nov. 14, 1921.) 


The fuel consists of nitro-benzene, ethy! alcohol, and nitrous ether. 
T. A. 8. 
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LUBRICATION. 4 

CoMPARATIVE EXAMINATION OF MINERAL AND VEGETABLE LUBRICATING . pre 
Oms. M. A. Rakusin. Petroleum, 1923, 19, 454-456. the 
Owing to the scarcity and high prices of vegetable oils used for lubrica- = 

tion, such as castor oil, with a flash point of 270°-280° C. and a minimum I 
coefficient of friction, experiments were made in the refining of mineral he 

oils with a view to their substitution for the more expensive products. om 


A cylinder oil was found to possess a much flatter viscosity curve after 


thorough refining than before refining, the viscosity before refining being ray 
16-82 min. at 80° C. and 1-67 min. at 190° C., and after refining 8-46 min. re 
at 80° C. and 1-36 min. at 190° C. The loss in refining is amply compen- pede 
sated for by the increased value of the resultant oil. Of the vegetable r 
oils tested castor-oil gave the flattest viscosity curve. For the lubrica- , : 
tion or cooling of working metal surfaces the superiority of rape oil ava 
j over mineral oil is undoubted. Blown rape oil has a lower flash point a 
. and higher viscosities at all temperatures than the untreated product, pr 
and so cannot be employed where much heat is generated. When blown , 
oils are used for lubrication the metal surfaces may get covered with a - 
film of varnish, and where blown oils are employed to increase the viscosity bes 


of mineral oils they are liable to separate from the mixture. H. M. 
TEsTING THE QuaLity oF Lusricatine O1s.—W. H. Herschel. Proc. Eng. 


Soc. W. Pa., 1923, 38, 503-518. Wi 
Liquid lubrication falls into two classes: complete film lubrication r 
at high speeds or low pressures, and incomplete film lubrication due to 361 
low speeds, high pressures, or inadequate supply of lubricant. The lubri- 10 
cant must be suited to its purpose and must retain its original properties ' 
for a sufficiently long period. It must be fluid enough to reach the as 

rubbing surfaces, and the lower the coefficient of friction the better. al 
3 Gravity has been discarded as a basis for fuel-oil specifications, as there WI 
‘a is no relation between gravity and viscosity, but gravity is an indication pews 
-f of the source of the crude oil from which a lubricant is derived. The Cor 
modulus of the Baumé scale has been settled, the scale based on a modulus of s 
iat. of 141-5 being known as the A.P.I. scale, and that with a modulus of of 
= 140 as the Baumé scale. The gravity is a factor in the determination wal 

2 of absolute viscosity from viscometer readings. Grades of colour are 

best estimated by the use of standard potassium dichromate solutions, | Fricrio 
but the importance of colour is not great. As the solutions change En 
colour on standing, some oil must be used as a secondary standard for I 
comparison. The flash point is a measure of the volatility of the most ma 
i volatile constituent, and the fire point serves as a check on the flash 3-7 
= point. Naphthene base oils are, as a rule, lower in fire and flash points wa 
‘f than corresponding paraffin base oils. The pour point, or temperature 715 
of solidification, tends to be accepted in place of the melting point. arc 
It is important as a measure of the suitability of the oil for winter use the 
out of doors, but a very viscous oil at a temperature above its pour point aga 
may offer more resistance to motion than a less viscous oil below its pour to | 
point. A very low pour point can only be obtained by the complete removal me 
of paraffin wax. Viscosity is not a quality test unless it be determined of | 


at two temperatures. The addition of fatty oils in compounding de- 
creases the change of viscosity with the temperature. For a given machine 
Z there is a viscosity of minimum friction, and the ratio of the viscosity of 
# the oil film to this may be regarded as the factor of safety. Five has whi 
- been suggested as a suitable factor of safety. Viscometers tend to show 
too high a time of flow after prolonged use, owing to adsorbed films. 
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A table is given for the correction of Saybolt viscosity to normal. The 
property of oiliness has no effect during complete film lubrication, but 
there is liable to be incomplete film lubrication on all machinery on 
starting, and sometimes during operation. Oiliness appears to be due 
to adhesion, adsorption, or a segregation of some constituent of the 
lubricant at the boundaries. Emulsion tests are intended to indicate 
the readiness with which the oil will separate from water, as for turbine 
oils, and may be carried out by agitation by steam or mechanical agitation, 
and with water, or a solution of caustic soda. In the latter case a soap 
is formed from tho free naphthenic acids present. The emulsion test 
is a sensitive indication of organic acidity. Oils of high organic acidity 
are not durable in service and tend to form sludge. Sludging is generally 
the result of the formation of oxidation products of an asphaltic nature. 
Acidity is an indication of chemical instability. The carbon residue test 
is a cracking test. So-called carbon deposits are composed largely of 
asphaltic oxidation products. The Waters carbonisation test is for 
the determination of asphaltic matter insoluble in petroleum ether, and 
determines chemical instability. There is no correlation between 
carbonisation and demulsibility. The Waters test appears to be the 
best yet proposed to measure the resistance of an oil to oxidation. 
H. M. 


CoMPARISON OF PARAFFIN AND AspHALT Base LusricatTina Orms.—F. N. 


Williams. Refiner. 1922. 1. No. 3. 13. 


The two oils under comparison had the same viscosity at 100° F., 
361 Saybolt seconds. The change in viscosity between 70° F. and 
100° F. was 1427 secs. for the asphalt base oil and 620 secs. for the 
paraffin, whilst between 100° F. and 212° F. the changes were 312° F. 
and 309° F. respectively. Therefore, over the normal working 
of temperature there is very little difference between the two oils. 
Where a low “ cold test "’ oil is required the asphalt base was superior, 
having a pour point of 20° F. against 40° F. of the paraffin. In the 
Conradson test the asphalt also gave a better result, 0-063 per cent. 
of soft and flaky carbon against 0-130 per cent. of hard and gritty carbon, 
of which the former would undoubtedly cause less damage to cylinder 
walls and be easier to remove. F. G. P. R. 


Friction TestTine or Lusricatine O1rs.—W. H. Herschel. Chem. and Met. 


Eng., 1923, 28, 594-598. 

For the estimation of the property of “ oiliness,”’ an oil friction-testing 
machine of the Cornell type was used. The journal had a diameter of 
3-748 in., and was 3-48 in. in length. The width of bronze bearing block 
was 2-01 in., and net projected area 6-1 sq. in. The maximum load was 
715 lb. per sq. in., and the speed varied from 43-814 ft. per min. The 
arc of contact was 65°. The most interesting results being gained near 
the point of seizure, a bearing block of Uleo metal was used to guard 
against roughening of the journal. The coefficient of friction was found 
to be about 0-0007 less on decreasing than on increasing loads, and tests 
made with decreasing load were corrected by thisamount. The coefficient 
of friction was calculated and plotted against 


8 =F (ra) 


where 4 = viscosity in poises, n = speed in revs. per second, p = pressure 


in dynes per s.q em., and = ratio of diameter of journal to difference 


Q* 
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between diameters of bearing and journal. Tests were made on a mineral] 
oil of paraffin base, one of naphthene base, and cotton-seed oil, all three 
being diluted with 300° mineral seal oil, or kerosene and gasoline, to vary 
the viscosity. The minimum coefficient of friction was 0-00094, at a 
value of S = 0-00173 for a mixture of petroleum oil and kerosene of the 
same viscosity as straight 300° oil. This value of S is much less than the 
theoretical value. Tests with a mineral oil known as “ Viscolite ” and 
other oils failed to show any superiority of fatty, a8 compared with minera] 
oils, or sucrose or glycerol solutions. Further tests were made with 
viscolite diluted with kerosene. A marked increase in friction, due to 
metallic contact, occurs at a higher value of 8. In tests in which seizure 
occurred the maximum value of 8 when seizure occurred was about half its 
value at the point of minimum friction. The results of test show a higher 
friction with bronze bearing than with white metal. The material and 
smoothness of the bearing and journal have a greater influence upon the 
point of seizure than the nature of the lubricant. The friction of the 
white metal was 60 per cent. of that of an alloy of 89 per cent. of tin, 
7} per cent. of antimony, and 3} per cent. of copper. The white metal 
bearing was reversed end for end after each increase of pressure, but it 
was impossible to raise the pressure above 429 lbs. per sq. in. When the 
end play of the journal was stopped the coefficient of friction was found 
to be increased by 50 per cent. after three days’ running. The action 
of graphite is due to the replacing of the rubbing surfaces with new 
smoother surfaces, and adsorbed films from oils of good oiliness may have 
& similar effect. Numerous graphs show the results obtained in the tests, 
There is no evidence to show that the value of 8 at the point of minimum 
friction decreases as the oiliness improves. A journal friction-testing 


machine is not convenient for testing oiliness, as the clearance changes 
with wear. H. M. 


Dercotorisinc Lusricatinc O1ms.—T. F. Ott. U.S.P. 1,448,084 of March 
13, 1923. (Application May 1, 1920.) 

Lubricating oil is decolorised by treating with acid, the acid being 
added in stages. After more than one addition of acid, water is added 
and the acid sludge removed. After the final treatment with acid 
and removal of sludge, the oil is washed with alkali. = & &. 


Om DistinzatTion: For Lusricatinc Oms.—J. E. Schulze, Assr. to Red 
River Refining Co. U.S.P. 1,448,709 of March 13, 1923. (Appli- 
cation March 18, 1922.) 

Mineral oil, containing no constituents as light as gasoline, is distilled 
under a pressure not exceeding 25 millimetres of mercury. From 
naphthenic base oil a fraction is obtained having a viscosity not less 
than 90 seconds (Saybolt Universal at 212° F.) and free from tarry 
matter. A lubricating oil having a viscosity not less than 150 seconds 
(Saybolt Universal at 100° F.), and further characterised by the fact 
that when distilled under a pressure of less than 5 millimetres of mercury 
the first and last 10 per cent. do not differ in viscosity by more than 
700 secs. (Saybolt Universal at 100° F.). T. A. 8. 


Lusricatinc Om.—E. G. Acheson. U.S.P. 1,448,246 of March 3, 1923. 
(Application Aug. 28, 1919.) 
The lubricating oil has thexcomposition and characteristics of an 
unfiltered distillate of lubricating grade, and a standardised colour and 
appearance due to the addition of a minute proportion of a deflocculated 
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body. Distillates of lubricating grade containing constituents remov- 
able by filtration are standardised by the addition of a minute pro- 
portion of a deflocculated body. T. A. 8. 


CENTRIFUGAL SEPARATION—METHOD AND MECHANISM FOR.—The Sharples 


Speciality Co., Assrs. to L. D. Jones. E.P. 191,750 of May 10, 1923. 
(Convention (U.S.) Oct. 7, 1921.) 


When oil and a carrier liquid are delivered into a centrifugal rotor 
through a single feed pipe, considerable emulsification takes place. 
Portions of the carrier liquid remain emulsified with the oil, incomplete 
separation of wax also occurs and additional operations are necessary to 
secure a bright stock. In the present invention the carrier liquid is 
added separately at the discharge orifice communicating with the carrier 
liquid layer, and furthest from the axis of rotation of the rotor. By 
supplying the carrier liquid in this manner the apparatus is first filled 
with such liquid to the discharge level and additional quantities of such 
liquid are immediately discharged without causing any flow of the same 
through the rotor. Only such additions of carrier liquid are necessary 
as will replace the slight losses due to leakage and entrainment. Calcium 
chloride solution is the preferred carrier liquid when separating was from 
chilled diluted cylinder stock. Tt. A. &. 


Coat, SHALE AND ASPHALT. 


CuemIcAL EXAMINATION OF THE OrGANIC MATTER IN Or-SHALES.— 


R. H. McKee and R. T. Goodwin. Quarterly of the Colorado School 
of Mines, 1922, 18, No. 1, Supplement A, p. 41. 

In order to determine the chemical nature of kerogen four methods 
of procedure were employed—(a) chemical analysis of the organic 
content of shale; (b) the effect of heat on kerogen; (c) the action of 
solvents and reagents on shale; and (d) microscopic examination of 
the organic content of shale. The results of the ultimate analysis of 
a large number of different shales did not give any clue to the com- 
position of the organic matter, neither did there appear to be any 
definite relation between the volatile matter as determined by analysis 
and the yield of oil by destructive distillation. For the examination of 
the effect of heat on kerogen the endothermic and exothermic reactions 
taking place during retorting were studied. In general it was found 
that endothermic reactions take place up to a temperature of about 
500° C., and above that the reactions are exothermic, the two however 
nearly balancing in quantity. By retorting under a vacuum of about 
8 m.m. a solid waxy material was obtained which was regarded as the 
intermediate product between kerogen and oil. By solubility in 
sulphuric acid it was entirely composed of unsaturated hydrocarbons, 
and by one distillation at ordinary pressure an oil was obtained with 
only 40-50% of unsaturated compounds. Hence it appears that a 
cracking temperature during retorting is necessary in order to produce 
saturated hydrocarbons. True solvents which have no chemical action 
on the kerogen were found to extract a merely negligible quantity from 
shales, but where such substances as sulphuryl chloride or selenium 
oxychloride were employed it was often possible after this treatment 
to dissolve 50% of the total volatile matter by means of alcohol. This 
effect, however, appears to be chlorination since the same results were 
obtained when chlorine itself was employed, showing also that the 
kerogen must be largely composed of unsaturated compounds. A 
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microscopic examination of different shales failed to reveal the presence 
of any oil as such. All the identifiable organic matter consisted of 
plant remains and no animal matter could be recognised. F. G. P. R. 


Brown Perroteum Pircu.—D. Holde and 8. Weill. Petroleum, 1923, 19, 
541-542. 


Graefe having found that petroleum pitch blown at high temperatures 
gave higher saponification values than those generally accepted (8-21), 
experiments were made with three such blown pitches, of m. pts. 70°, 
100° and 150°C. respectively, and a thin oil with a pungent odour, 
obtained in blowing the pitches. Such pitch is used as a covering 
material for roofing felt, and as a rubber substitute. Graefe found 
saponification values exceeding 60, and the oil from the blowing when 
treated with concentrated alkali partially coagulated, the coagulated 
portion giving a stringy mass when treated with mineral acid. As 
stearine pitch in benzene-alcohol solution gives a saponification value 
of 33-106, and lignite tar pitch a value of 20-7~32-4, the samples were 
tested as to their neutrality and saponification value in benzene-alcohol 
solution, using alkali blue 6 b as indicator. The pitches were neutral, 
and the oil from blowing nearly neutral. The saponification value of 
the pitch with m. pt. 70°C. was 12-05, with m. pt. 100°C. 39-9, with 
m. pt. 150°C. 42-0, and of the oil 17-3. The distillates obtained by 
distilling the pitches were dissolved in benzene-alcohol, and 1-2 to 
1-8 g. was found to require 1 or 2 drops of N/10 potash solution for 
neutralisation, whereas similar distillates from stearine pitch show acid 
values of 5-2 to 20-3. The apparently greater saponification value of 
the pitches appears not to be due to the presence of esters, but to the 
oxidising action of the potash solution. H. M. 


Low TemPeRATuRE CoaL-TAR AND RESULTS OF SUPERHEATING.—F. Fischer. 
Ber. 1923, 56, 601-3. 


Tar obtained by the low temperature distillation of coal by Schutz 
(J.C.S. 1923, 123, 1, 195) contained considerable amounts of benzol and 
phenol, unlike that obtained by the author. This is attributed chiefly 
to the form of retort employed by Schutz, wherein the volatile pro- 
ducts are exposed to the highest temperature of the furnace (500—600° C.}. 
It has already been shown that hydro-aromatic hydrocarbons are 
dehydrogenated to benzol, and phenols with a long side chain are 
broken down to phenol and olefinic hydrocarbons under these con- 
ditions. The volume of gas per ton of coal was also much greater 
than that usually produced by low-temperature carbonisation, which 
is additional proof of the occurrence of secondary decomposition. 

F. G. P. R. 


Marine Kerocen SHALES FROM THE OILFIELDS oF JAPAN.—J. Taka- 
hashi. Science Reports of the Tohoku, University of Japan, 1922, 1. 
No. 2, 63-156. 


The oil-yielding rocks of Japan belong to the Upper Tertiary period, 
probably Miocene and Pliocene ; among which are found three species 
of shale—sandy in the uppermost horizon of the oil measures, with grey 
shale below and black shale in the lower horizon. These shales. contain 
remains of marine organisms and some organic matter and yield oil on 
distillation. Detailed descriptions are given of different shales and 
methods of retorting, chemical character, nature and occurrence of 
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ence kerogen, ete. A difference between lacustrine and marine shales is 
d of found in the fact that a hard, elastic material resembling resin is precipi- 
R. tated by chloroform from a part of the extract from the former only. 

Terrestrial kerogen rock also yields on distillation a larger proportion of 
19, unsaturated hydrocarbons, probably owing to the larger content of 


resins, After a detailed description of shales from all countries the 
author concludes that the original matter contained in shales of a sapro- 


ures pelic nature is found in two principal forms—carbonaceous and bitumin- 
1), ous—the latter having originated from the primary constituents of the 
70°, shales and not being introduced from foreign sources after sedementation. 
lour, The kerogen of the Japanese oil-measure shales is considered to be different 
ring chemically from that of ordinary oil-shale to a great extent, and the 
yund Japanese oil measures are thought to consist chiefly of pyroclastic sedi- 
vhen ments intercalated with marine sapropelic shales containing a little 
ated kerogen. It is suggested that the oil originated to some extent from 

As kelps which had been buried by volcanic detritus, but largely from 
alue sapropelic ooze after chemical change. The marine kerogen shales are 
were nothing else but dehydrated and partially debituminised sapropelic 
ohol ooze. The brine and bitumen thus squeezed out from the ooze migrated 
— into porous beds and accumulated in pools. F. G. P. R. 
with 


| by Errects oF TEMPERATURE AND Time oF DisTILLATION ON THE CRUDE OILS 
rrom O1m-Saate.—L. C. Karrick. U.S. Bureau of Mines Bulletin, 


for 1923. 
acid Experiments were carried out to determine as accurately as possible 
e of the changes in quantity and quality of the oil produced by variations 
the in the rate of heating oil-shale during retorting. The results showed 
Ml. that changes of quality may be due either to the temperature at which 
decomposition took place, or to the extent to which the thermal reaction 
her. had progressed. It was also conclusively proved that oil is actually 
produced at lower temperatures when the rate of distillation is slow 
than when rapid distillation is attempted. In either case initial forma- 
hutz tion of oil began at about 365° C. shale temperature, 25 per cent. of the 
and total yield was off at 425° in the rapid distillation, and at 400° in the 
iefly slow; 50 per cent. at 440° compared with 405°; 75 per cent., 400° to 
oy 420°; 100 per cent., 525° to 460°. Better quality oil is produced by 
C.). slow distillation, owing to more complete decomposition of the “‘ kerogen "’ 
pst within the, possibly, catalytic influence of the porous shale, and absence 
= of carry over of undecomposed bitumen due to the velocity of the gases. 
—_ At the slower rate, also, the bituminous substances exist for a longer 
om period in the state of liquid and therefcre afford a greater opportunity 
™ for low-temperature liquid-phase decomposition to take place, i 
2 of cracking occurring in the gaseous phase, which is well known to favour 
; production of unsaturated hydrocarbon compounds. F. G. P. R. 
\ka- 
Brruminous MatrEerR; Process or DisTILLATION oF.—W. Meischke-Smith, 
U.S. Pat. 1,450,327 of April 3, 1923. (Application April 26, 1920.) 
‘iod, Combustion is maintained in the lower portion of a vertical retort. 
cies The retort is fed with bituminous matter mixed with balls of uncom- 
zrey bustible material. Combustion is so controlled that the bituminous 
tain matter is reduced to coke by the hot gases from the combustion ‘zone 
| on before the balls and bituminous matter reach that zone. After leaving 
and the bottom of the retort the balls are recovered and fed back to the 


» of retort with more bituminous matter. T. A. 8. 
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Improvep APPARATUS FOR DISTILLATION OF O1t-PRopUCING MATERIALS,— 
Trent Process Corporation. Assees. of W, E. Trent. Brit. Pat. 174,336, 
of March 22, 1923. (Convention. (U.8.) Jan. 20, 1921.) 


The material, such as coal, oil or mixtures of coal, oil, etc., is passed 
downwards through a structure consisting of a number of outer 
stationary hearths and a number of inner rotating hearths. The 
of the material is facilitated by the inclined structure of the hearths 
and by rabbles. The hearths are hollow and through them the heating 
medium is passed. As the apparatus works at low temperatures, the 
hearths are built of iron. T. A. 8. 


ASPHALT: APPARATUS FOR TREATMENT.—H. R. Wardell. Assr. to Central 
Commercial Co. U.S. Pat. 1,448,370 of March 13, 1923. (Application 
March 4, 1920.) 


Molten asphalt is blown with a gas into which powdered material is 
fed. The apparatus consists of a horizontal cylindrical vessel, in which 
the asphalt is maintained liquid, fitted with a number of pipes through 
which the gas is blown. Powdered material in regulated quantity is 
fed into the gas stream from a hopper. T. A. 8. 


HYDROCARBONS FROM CARBONACEOUS SUBSTANCES SUCH AS COAL OR FROM 
DisTILLaTION PropUCTS THEREOF; Process AND APPARATUS FOR 
MANUFACTURE OF.—H. Plauson and J. A. Vielle. Brit. Pat. 182,852. 
of July 5, 1922. (Application March 5, 1921.) 

Hydrogenation of carbonaceous material is brought about by heating 
the material with hydrogen or water or both. If water is used the 
presence of oxygen in the reaction products shows that hydrogenation 
has taken place. The pressure to be used varies with the temperature ; 
at 700°C. a pressure of 15-25 atmospheres is necessary, at 600°C. a 
pressure of 50-60 atmospheres, at 500°C. a pressure of 75-100 atmo- 
spheres, and at 400°C. a pressure of 150-200 atmospheres. The solid 
matter to be treated, e.g. brown coal, is mixed with oil and the mixture 
pumped through a heated tube, hydrogen being also admitted. The 
velocity through the tube is such that the passage of the material takes 
some hours, e.g. 4 hours to 400-450°C. The reaction tube is made of 
nickel or nickel steel. After leaving the tube the treated mixture is 
allowed to expand into an expansion vessel from which vapours are 
taken to fractional condensers. The unused hydrogen is returned to 
the apparatus. T.A.S8. 


Suate Retort.—G. E. Holmes. U.S. Pat. 1,451,575 of April 10, 1923. 
(Application Dec. 27, 1919.) 


A closed horizontal retort extends through a heating furnace and 
is subjected to graduated external heat. Means are provided for 
admitting shale to the cooler end of the retort and for agitating and 
conveying the shale along the retort. The distillation products are with- 
drawn progressively along the retort. Low pressure steam is injected. 
The plant works continuously. T. A. 8. 


Treatment or.—S. Marks. U.S. Pat. 1,451,367 April 10, 1923. 
(Application Nov. 10, 1921.) 
Ground shale is heated with agitation in the presence of dry gaseous 
products of combustion to temperatures in excess of 600° F. The 
shale and gases are then passed to a secondary heating zone wher 
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the temperature is raised and superheated steam admitted until the 
evolved gases contain a predetermined amount of hydrogen. Com- 
bustible gas is obtained. T. A. 8. 


MATERIALS CONTAINING HyprocaRBoNsS; APPARATUS FOR TREATING.— 
C. P. Bowie and Mr. J. Gavin. U.S. Pat. 1,453,037 of April 24, 1923. 
(Application June 1, 1922.) 

The material is fed into a conical retort, the bottom of which is 
heated. Off-takes for vapour are provided in the wall of the retort. 
The discharge of spent material is brought about by rotating rabbles 
which pass the material through a sealed discharge space at 9 outer 
edge of the bottom hearth. T. A. 8. 


IMPROVEMENTS IN PropucTiOoN oF HyprocarBons.—The U.K. Oil Co. 
G. F. Forwood and J. G. Taplay. E.P. 197,069 of May 10, 1923. (Appli- 
cation Feb. 16, 1922.) 

A retort containing shale is heated to 400°C. in the upper portion, 
and 600°C. in the lower portion. Steam is admitted in the upper 
portion and the volatile oil is carried down the retort, in the lower part of 
which cracking and hydrogenation take place. The volatile products 
are taken to condensers. Considerable amounts of permanent gas 
containing hydrogen are formed. It is found very advantageous to 
return these gases after freeing them from sulphuretted hydrogen and 
carbon dioxide to the upper portion of the shale retort. The presence 
of these gases prevents the oil vapours undergoing undesirable decompo- 
sition and assists in producing hydrogenation. Working in this manner 
less steam is required, and the products are more easily desulphurised. 

T. A. 8. 
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1773, GENERAL. 
Tue OF Petroteum.—E. Petroleum, 1923, 19, 535-539. 
Il. 


The optical activity of petroleum has been regarded as a strong proof 
of its organic origin. Very few petroleum oils have been found which 
are not more or less optically active. Though it has been shown that 
10,623, animal remains, such as might be supposed to form petroleum, yield little 
active substances, cholesterol has been looked upon as an organic basis 
- of petroleum. It has, however, been found impossible to detect chole- 
Viele. sterol or its derivatives in petroleum, and the colour reactions of petro- 
leum, supposed to be due to cholesterol, have been found to be common 
to other substances not containing cholesterol, as turpentine and lavender 
oils. Terpenes and allied hydrocarbons have been found in many 
varieties of petroleum, and menthane and hexahydrocumol have been 
isolated from Baku petroleum. The optical activity of petroleum tends 
to become concentrated in certain fractions, but may be removed by 
careful refining. The author has isolated an oil smelling of turpentine or 
lavender oil from the residuum of the alkali washing of lubricating cil. 
The residuum was neutralised with diluted sulphuric acid, and the oil 
obtained distilled in vacuo. A yellow distillate was obtained, which was 
washed with alkali to remove organic acids, and then shaken with sul- 
phuric acid. From the acid solution, by diluting with water and adding 
alkali, a feebly optically active oil was obtained, smelling of turpentine 
or lavender oil, with a sp. gr. of 0.8570 at 18-25°C. A solution of the 
oil in chloroform, on treatment with sulphuric acid, gives a blood-red 
colouration, gradually fading into greenish-brown. The oil gives no 
cholesterol reaction, but similar reactions to those given by French 
turpentine or oil of juniper. Hydrocarbons of the terpene type were also 
obtained from the acid sludge from the refining of the kerosene fraction 
of Baku petroleum. These oils were feebly dextro-active. As optically 
active substances are found in petroleum only in minute quantities they 
may be accessory substances of vegetable origin, and may have been 
taken up by the petroleum after having migrated to strata where 
vegetable remains are abundant. H. M. 


Tue ConvERSION OF Metuyt CHLORIDE TO MeTHaNoL.—R. H. McKee and 
8S. P. Burke. Ind. Eng. Chem. 1923, 15, No. 7, 682-8. 


In pre-war days over 10 million gallons a year of methanol were made 
in the United States by the destructive distillation of hard wood. During 
the war competitive processes were developed, involving the production 
of acetic acid and acetone by the fermentation process. Methane from 


natural gas, however, seems to provide a better raw material now that 
chlorination to methyl chloride, without the formation of higher chlorides, 
has been successfully accomplished (Bur. Mines. Tech. Paper 255 (1921), 
and Curme, U.S.P. 1,422,838 of 1922). The present paper deals with 
methods of replacing Cl by —OH. A résumé of previous work is first 
given, then accounts of the use of steam, aluminium, and calcium hydrox. 
ide as hydrolysing agents and finally a theoretical consideration of the 
mechanism of the reactions involved. Steam was employed up to 
temperatures of 350° C., and in ratios varying from 1:1 to 3:1, and 
with and without catalysts, but in no case was anything more than a 
trace of methanol formed. With aluminium hydroxide a small amount 
of methanol was formed at the beginning of the run, but the reaction soon 
ceased owing to decomposition of the hydroxide into oxide and water, 
which occurred even at temperatures as low as 200°C. With calcium 
hydroxide results were obtained which gave promise of commercial 
possibilities, the best yield of 67 per cent. of methanol being obtained 
at a temperature of 350°C. The methyl chloride was first bubbled 
through water, then passed through calcium hydroxide contained in a 
vertical tube furnace, and finally bubbled through water saturated with 
methyl chloride which acted as a very efficient absorbent. The original 
paper should be consulted for the theoretical considerations of the 
reaction. F. G. P. R. 


Tue Caprttary THEory or Apsorption.—W. A. Patrick. Chem. Met. Eng. 
1923, 29, No. 1, 9-10. 


The author stated that experiments on adsorption have always included 
capillarity as one effect, no experiments on plain surface adsorption 


having ever been done. The fundamental relationship of capillarity 
expressed in terms of vapour pressure, radius of curvature, surface 
tension, molecular weight, density, etc., is discussed, and in order to 
account for the lowering of vapour pressure produced in adsorption by 
silica gel it is necessary to assume pores of molecular dimensions. Experi- 
ments with SO,, CO, and butane with silica gel gave a wide diversity 
of results, and in order to correlate these the extent of adsorption, i.c., 
filling of the capillary pores of the adsorbent, must be expressed in terms 
of volume and not of mass. Using the basic formula of capillarity the 
above results can then be plotted on a single curve, which must be 
regarded as empirical. From the practical standpoint it is obvious that 
other forces besides capillarity would make silica gel retain gases, and 
theoretically the formula cannot be deduced from the basic thermody- 
namic relationships of capillarity. It can, however, be said that the 
physical properties of the liquid resulting from the condensation of the 
adsorbed gas are the determining factors in the extent of the adsorption. 
It is concluded that the surface tension of a liquid exhibiting capillarity 
curvature is not constant, and if a thermodynamic equation is calculated 
from the results of adsorption with the system SO,—-silica gel at various 
temperatures and pressures it is found that the two constants of the 
equation are not constant and that the radius of the capillary spaces are 
of molecular dimensions, and in some cases less than 0-2 m.m. in diameter. 
Thus the derived formula cannot be regarded as a workable one. Apply- 
ing these ideas to dissolved substances it follows that the components 
of a solution that most easily wet the porous adsorbents will be adsorbed 
from solution, and it is thus possible to predict what component will be 
thus adsorbed by silica gel. In practice this can be done at least quali- 
tatively. F. G. P. R. 
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1923, 15, No. 7, 701. 
“Hard” hydrogenated vegetable oil, the intermediate product of 
shortening, has proved to be far superior to heavy mineral oils for use 
in oil baths. Hard Sesame oil, approximated 90 per cent. hydrogenated, 
has M.P. about 60° C., open pan flash 320° C., but will not burn unaided 
below 350° C., and on resinification will not stick to either iron or glass, 
but cracks and falls apart. It is much cheaper than fusible metal. Hard 
hydrogenated cotton-seed oil has M.P. 60°C. and flash point 305° C., 
and is about as good as the Sesame oil. If water gets spilled into the bath 
it is easily removed by cooling the oil, cracking the solid and exposing to 
air. Fire risks in laboratories are largely eliminated by the use of such 
oils in place of mineral oils. F. G. P. R. 


Viscosiry MEASUREMENTS AND THEIR ConTrot.—P. E. Klopsteg 
and W. H. Stannard. Ind. Eng. Chem. 1923, 15, No. 7, 702-7. 


In the A.S.T.M. specification for measuring viscosities by the Saybolt 
instrument it is stated that “the bath shall be held constant within 
0-25° F. (0.14° C.),” and “ that it is extremely important that the tem- 
perature of the oil in the bath be maintained constant during the entire 
time consumed in making the test.” The authors show that this is 
impossible to do when stirring the oil in the tube by hand, as specified 
by the A.S.T.M., and attempting temperature control by the usual 
mercury in glass or metal type of thermo-regulator. They have therefore 
devised a special electrical heating coil and regulator, the latter being in 
the form of a bimetallic helix immersed in the oil bath, which operates a 
lever making contact through the heater coil. The bath has rounded 
edges and thorough circulation of the oil is obtained by means of a 
propellor. Charts are given of temperature variations in the oil bath 
during a run of nine days without attention, and during the whole time 
the maximum departure from the average temperature was less than 
0-2°C. Stirring of the oil in the viscosity tube was best done by means 
of a helical screw attached to the stem of the thermometer which was 
rotated at 200 revolutions per minute. With a cover on, and the bath 
at 100-3°C., a perfectly steady temperature of 99-9°C. was obtained 
during 24 minutes, during which tim@ no variation at all could be detected 
on the thermometer. Photographs of the apparatus and details of the 
design of the thermo-regulator are given. The authors conclude that 
without this, or a similarly efficient temperature regulator, it is quite 
impossible to comply with the requirements of the A.8.T.M. specification. 

. F. G. P. R. 


On THE APPLICATION OF RADIOMETRIC SURVEYING METHODS TO PROSPECTING 
or Om Deposrrs.—L. N. Bogozaviensky. Nepht. Slants. Khoz., iV. 
(2), 239. 

The investigation of radioactivity at certain points on the earth's 
surface is based on the varying concentration of radioelements in the 
earth’s crust. After determining air conductivity at different points, 
curves connecting points of equal intensity (isorads) can be constructed, 
thus delineating the contours of a radioactive body. Accumulations of 
radioelements may be due to radioactive ores and minerals, to gases 
containing emanations, or to emanations dissolved in water or natural 

organic liquids, such as petroleum. Compared with water, oils possess 

a higher absorption power for radioactive emanations (at 25°C. the 

absorption power of petroleum is forty-five times that of water), so that 
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even in sedimentary rocks oils have a greater radioactivity than the en. 
closing rocks. Thus prospecting is simplified by determining the contours 
of oil deposits by the radioactivity of the earth's surface. P. D. 


Grozni Perro.teum Inpustry.—Grozni Petr. Ind. Journ., March, 1923. 
The production of crude oil in Grozni from October Ist, 1922, to 
April Ist, 1923, amounted to 44,162,300 poods, of which 19,985,647 
poods was paraffin-base oil yielding 10,185,795 poods of paraffin scale. 
Of the total production 43-5%, or 19,241,692 poods, was obtained from 
spouters. The number of producing wells was 229, and 40 drilling rigs 
were in operation, 12,000 feet being drilled during the six months. 


ResERvVE OF Perroteum LAnps IN THE District.—Grozni. Petr. Ind. 


Journ., March, 1923, p. 10. 


At the present time the development of the petroleum fields of Russia 
is of great importance and, although the production in Baku and Grozni 
can be increased, attention will have to be given to new districts. Of 
these the Ural District, with an area of 70,000 sq. versts, is one of the 
most important. Geological investigations made by Prof. N. Tychono- 
vitch have defined five petroliferous districts, each 150 versts long and 
50 versts wide, as follows :—(1) Tamyrsh ; (2) Tarsakansh ; (3) Yman- 
karyush ; (4) Dossor; and (5) Gouriev. 

In the north-eastern part a number of asphalt deposits have been 
found, and in the south-western district liquid petroleum oozes out in 
several places. 

At Makat and Dossor, where the oil-bearing strata are of considerable 
thickness, a heavy oil, sp. gr. 0-910, is obtained, while gas is met with in 
deeper strata. At Dossor, the first stratum is at a depth of 400 to 500 
feet, and the second at about 700 feet, one of the chief features of this 
district being that the petroleum is between two water-bearing beds. 

In spite of water difficulties, however, 16,800,000 poods of oil were 

. produced in Dossor in 1916. Another district which has already produced 
oil is Guriev, where a spouter yielded 100,000 poods of light oil, ?P. e. 
0-782 in two days from a depth of 805 feet. P. 


Waces or WorKERS IN THE G Perroteum Inpustry.—Grozni. Petr. 


Ind. Journ., March, 1923, p. 

The official table of wages paid in October, 1922, compared with 1913, 
shows the present position of all workers in the Grozni oilfields, which 
were nationalised, together with other associated enterprises, by the 
Soviet Government three years ago :— 


Manager oe ée 

Accountant .. ee 

Assistant Accountant 

Mechanic . ° 

Fitter .. 

Clerk .. 

Baler .. on 

Workman... ee 

Taking into ocusiiemtion the cost of the food starvation ration of 

2700 calories at 4 roubles 6 kopecks per ration, it is apparent that the men 
cannot obtain sufficient food apart from other necessities of life. — 


CorPE 


4 
On THE 
B. 
Bl 
lig 
on 
we 
pr 
an 
| 
; 
1922. 1913. 
Roubles. Kopecks. Roubles. 
- 


On THE PHoro-CHEMICAL PROPERTIES OF KALUJSKAJA PETROLEUM (MAIKOP). 


ABSTRACTS. 207 a 


(Contribution to the methods of determining the “solid "’ asphalt.)— 
B. G. Tycinin. Nepht. Slantz. Khoz., IV. (1), 73. 1923. 

While extracting solid asphalt from Kalujskaja petroleum (Kuban- 
Black Sea district), after Holde’s method, it was found that the solution 
in petroleum ether, free from asphalt, continued to deposit lake-like 
films on standing. This phenomenon is connected with the action of 
light, as in darkness the deposition of asphalt ceases, but begins again 
on exposure to light. 

In the presence of large-surface solids (fine nickel wire, glass wool) it 
was found that more deposit was formed, the precipitation occurring 
principally on the surface of the solid introduced into the solution. 

The following modifications of Holde’s method are proposed :— 

(1) The precipitation of asphalt to be made always in the dark. 

(2) The introduction of solids, such as glass wool, to secure complete 
and quick precipitation. 

The phenomenon can be explained as follows. The pre-formed 
asphalt is contained in the petroleum as a colloidal solution, and can be 
coagulated by the action of light, heat, or solvents. There is no chemical 
reaction, but only transformation of a pre-existing substance into another 
physical state. Thus the investigation of these substances is of import- 
ance for the elucidation of the formation and origin of petroleum. The 
following hypothesis of the formation of asphalt deposits is advanced. 
As petroleum rises to the earth's surface, the asphalt contained in it is 
coagulated by the action of light and deposited on soil particles, forming 
the nucleus of an asphalt deposit. The more volatile portions of the 
petroleum evaporate, the heavy parts are partly washed out, and partly 
remain with the asphalt nucleus, and further transformations (oxidation, 
polymerisation) result in the formation of “ natural” 5 

P. D. 


Correr Disu anp “ Doctor” Tests not so Goop.—J. V. Meigs and E. J. 


Ford. The Refiner, 1923, 2, Nos. 5, 6-7. 


The writers consider that the present methods of testing gasoline, 
which generally consist of a distillation, copper dish and “ doctor” 
tests, do not properly indicate the value of a motor fuel or the presence 
of compounds liable to be injurious to the engine. They have therefore 
made trials with various other reagents in an attempt to find one which 
will more nearly fulfil these requirements, and although no completely 
satisfactory results have been obtained, useful data has been accumulated 
which will assist in further prosecution of the work. The only criticism 
of the fractional distillation test lies in the fact that it is often considered 
so simple that little care is taken in carrying out the operation, and 
erroneous results are obtained. In the copper dish test confusion often 
arises between a gum deposit and actual corrosion of the metal surface, 
and it is recommended that the deposit should be well washed with ether 
or benzol to dissolve off the asphaltic matter before passing judgment 
on the amount of corrosion. Even with this precaution, however, 
it is often difficult to dissolve asphaltic and non-corrosive residues which 
have become baked on to the metal surface, and which may thus get 
unfairly classed as corrosive constituents of the sample. In order to 
overcome this the authors recommend employing a glass dish containing 
a granulated metal or metal turnings, since they have found it far easier 
to dissolve residues from metal in these forms than from a polished metal 
dish. Besides copper they have tried bismuth, cadmium, tin, antimony 
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= and mercury. Of these bismuth was found superior to copper as an 
ee indicative test, and had the advantage that all residues were easily 
ro removed by ether or benzol, and in the case of a positive corrosive test 
the surface of the bismuth was left with a characteristic gunmetal colour 
after removal of the deposit. With regard to the “ doctor ” test, the 
authors have found it to often fail to indicate the presence of corrosive 
substances, and sometimes give a positive test with samples that were 
fit for consumption. The use of freshly precipitated white sulphur, in 
place of the usual yellow, appears to be advantageous and give better 
results. An alkaline solution of sodium stannite, as well as bismuth 
subnitrate, gave comparative results when shaken with samples of 
gasoline that were very promising. Ammoniacal silver nitrate was 
also tried for detection of aldehydes, and was found to give mirrors that 
compared in intensity with the indications given by the copper and 
bismuth. The authors conclude by saying that only a better knowledge 
of the chemical constituents of gasoline, especially unsaturated and 
t sulphur compounds, will enable really useful tests to be devised for 
es) detecting the presence of impurities. F. G. P. R. 


Tae Brruminous Mart or Ismrp Asia Minor.—F. Hansgirg and D. 
Sander. Petroleum, 1923, 19, 576-585. 


The bituminous marl occupies an area of 8-32 sq. km. on the northern 
of the high ground dividing the Gulf of Ismid in the north and the 

Gulf of Gemlik in the south. The hills formed a tertiary continental 
coast when the marl was deposited. No extension of the field is likely 
to the south and the west, but to north and east an extension is probable. 
A geological map of the mar! district is given. The strata consist of a 
series of clay-marlis 260 m. thick. The minute life that has caused the 
deposit of bitumen (sapropel and ostrakod) may be entirely absent from 
some members of the series, owing to the absence of proper settling 
me basins at the time of their depositing, as at Jalakdere. The strata vary 
a from horizontal to vertical. The richest bituminous deposit is an oil 
shale, with 22 per cent. of asphaltic content. Above and below the mari 
series is found a light yellow sandstone, containing many carbonised 
remains of plants. At Nuschedié and Hamidié a deeper and richer oil 
marl horizon is found. A typical section of the oil marl in Armutdere 
shows alternating beds of 1-2 m. oil marl (9-8 per cent. of bitumen), 
3-5 m. without oil, 1-8 m. oil marl (11-3 per cent.), 3-2 m. without oil, 
1-0 m. oil marl (10-5 per cent.), 3-0 m. without oil, 0-8 m. oil marl (12-8 
per cent.), 5-0m. without oil, 0-8m. oil marl (9-7 per cent.), 5-0 m. 
without oil, and 1-0m. oil marl of 16-8 per cent. The conglomerate 
overlying the marl is a difficult rock to drill, but it might probably be 
drilled by steel tools. The estimated amount of oil marl workable is 
360 million tons. This amount may prove to be considerably more, 
but is not likely to prove less. The bituminous content varies from 
5-20 per cent. The estimation of bitumen in the rock was roughly 
carried out on the spot by an apparatus, consisting of connected bulb 
and U tube; 5 g. of the powdered sample being placed in the bulb and 
heated, oil and water collected in the U tube, which was cut off and 
allowed to stand in a dessicator, the loss of weight showing amount of 
water, and the loss of weight after washing the tube out with benzene 
; giving the oil content. The strata with 18-20 per cent. bitumen are 
; generally only 0-5 m. to 0-7 m. in thickness. A sample of 200 kg. was 
collected over the whole field, and about 150 kg. distilled, and gave an 
average yield of 17 per cent. The gases evolved consisted of 48 per cent. 

carbon dioxide, 5 per cent. unsaturated hydrocarbons, 40 per cent. 
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hydrogen, 2 per cent. methane and 5 per cent. air, and had a calorific 
value of 5000 calories percb.m. The oil is solid at ordinary temperatures, 
and contains much paraffin wax. The oil on standing deposited a good 
natural asphalt, the remaining oil having a sp. gr. of 0-84. On distilling 
fractions varying in sp. gr. from 0-82 to 0-91 were obtained, and 13 per 
cent. of residue. All the fractions had a high paraffin wax content. 
After freeing from paraffin some fractions of the distillate were capable 
of being made into high-class lubricating oil. The total products from 
the raw oil were, asphalt deposited before distillation, 2 per cent ; petrol, 
10 per cent. ; lamp oil, 14 per cent. ; gas oil, 18 per cent. ; light lubri- 
cating oil, 12 per cent.; heavy lubricating oil, 15 per cent.; paraffin 
wax, 12 per cent. ; asphaltic residue, 7 per cent. ; and loss, 10 per cent. 
H. M. 


Resutts or EXPERIMENTS ON THE STABILITY OF EMULSIONS ON MINERAL 
OILS CONTAINING VARYING Proportions oF Rare SEAWATER.— 
Rosner and V. Navrat. Petroleum, 1923, 19, 611-612. 


Experiments were made to determine the minimum amount of added 
blown rape oil to mineral oils to produce a compounded oil, of which 25 c.c. 
mixed with 25 c.c. of seawater, and shaken for 10 min. in a cylinder 
of 100 c.c. capacity, should give an intimate emulsion, which should show 
little settling out of water after 24 hours standing. Trials were then 
made in seawater-cooled bearings, to test the emulsibility and the economy 
of consumption. The oil had to be free from sediment or other impurity, 
to correspond to specification as regards sp. gr., flash point, burning point, 
acidity, and viscosity, and it should not dry or become resinous. Mixtures 
were made of light distillate with 2-10 per cent. of rape oil of sp. gr. 
0-927, Engler viscosity at 50°, 7-0 and flash point 243° C., and of heavy 
distillate with rape oil of sp. gr. 0-933, flash point 235° C., and viscosity 
10-0. These mixtures gave emulsions which gave very little separation 
of water after several days standing. Further experiments were made 
with the addition of 0-3-1-6 per cent. of rape oil, and it was found that 
the addition of 1 per cent. rape oil was sufficient to ensure the formation 
of @ permanent emulsion. Emulsions of equal quantities of oil and 
seawater appeared to be over-saturated, and oil separated out. Two 
parts of seawater and one part oil gave a permanent emulsion, but a 
greater proportion of seawater was unfavourable to emulsification. 

H. M. 


Domestic Burners For O11s.—J. B. Rathburn. Petroleum Age 10, 11-12. 


A description of the commoner types of burner is given, and the various 
errors in their design indicated. The principles on which all efficient 
and economical burners should be based are given in non-technical 

, together with a consideration of the problem of air supply and 
combustion chamber design. 8. B. 


HyprocarBon rrom Fats, Ors on Farry Actps—MeErnop or Manvu- 
FACTURE oF.—Nihon Glycerine Kogyo Kabushiki Kiasha. E.P. 175,974 
of Feb. 16, 1922. (Convention (Japan) Feb. 25, 1921.) 

The sodium or calcium soaps of fatty acids are dried and distilled in an 
iron retort. In the presence of excess alkali distillation is carried on at 
400-450° C., when the salt is neutral a temperature of 500-550° C. is 
required. From fish-oil a yield of 73-75 per cent. of hydrocarbon on 
the fatty acid used is obtained. Of the product 25 per cent. boils below 
150° C., 55 per cent. between 150-300° C., and 20 per cent. over 300° C. 
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DISTILLATION AND REFINING. 


European Practice tn Liquips.—A. Thau. Chem, 


Met. Eng. 1923, 29, No. 3, 98-102. 


The author describes four types of coolers employed for the purpose 
of reducing the temperature of hot liquids, of which the first three are 
well known and in general use, whilst the fourth has only lately been 
brought to anything like practical shape. The first type described 
is that composed of horizontal tubes erected vertically above one another 
and connected at alternate ends by U bends. Cooling is obtained by 
means of a water-spray from a trough situated above the top tube, 
from which water trickles down from one tube to the next. The hot 
liquid enters at the bottom tube and leaves by the top, thus going 
counter-current to the cooling water. Sea water or dirty water can 
be used in this type provided a good flow of water over the pipes is 
maintained so that no deposit can remain, but with clean water the 
supply can be cut down to just sufficient to cover the whole pipe surface 
and evaporate completely. For this purpose a separate spray for 
each pipe is necessary. The second type of cooler is constructed like a 
water-tube boiler, the cooling water circulating through the nest of pipes 
whilst the hot liquor occupies the space between the tubes and the 
external shell. These are erected vertically above one another as in 
the first type and the hot liquid and cooling water flow in counter. 
current. These coolers are very efficient and can be easily controlled, 
but have the disadvantages that any deposit of solid quickly obstructs 
the passage of the liquid and leaks cannot easily be detected. The 
third type is very similar to the last except that instead of having headers 
for the liquid to pass from one tube to the next the whole of the cooling 
tubes are situated in a box, and by means of baffle-plates the liquid is 
made to circulate along the cooling tubes in an upward direction, the 
cooling water flowing counter-current. This cooler shares advantages 
and disadvantages with the last type. The fourth type is a direct-acting 
one in which the cooling water and liquid to be cooled come in direct 
contact and is, therefore, only suitable for oils and such like substances 
immiscible in water. The cooler is in the form of a box, having hori- 
zontal baffle-plates attached alternately to either end, by means of 
which the liquids have to follow a zig-zag path upwards or downwards. 
Depending on the specific gravity of the oil this is introduced at the 
top or bottom, and water at the opposite point. A gravity flow is 
employed and cooling takes place by direct contact of the two liquids. 
In using this cooler the oil must be fairly clean, otherwise emulsions are 
formed and separation made impossible. This type was first tried 
twelve years ago and, at first, did not prove a success, but cost of 
material after the war brought this cheaply-produced plant again to the 
fore and enabled the proper working methods to be elucidated. It has 
since then been erected and used with marked success in many places. 

F. G. P. R. 


Hear Losses at Rertnertes.—Petroleum Age, 11, 1, p. 76-78. 

An article dealing with losses commonly occurring in refinery practice 
and their prevention by means of efficient insulation. 

The principal sources of heat losses are the brickwork settings, founda- 
tions and exposed portions of stills, ¢.g., on a still setting of 174-inch wall 
with an internal temperature of 2,000° F., 4} ins. of insulation saves 
31-5 lbs. of coal or its equivalent in oil per 1,000 sq. ft. per hour, 
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ABSTRACTS. 
representing 60 per cent. of the heat lost or 33 per cent. of the fuel 
used. 

Apart from the saving of fuel thus effected, proper insulation leads 


to a more uniform temperature, absence of local overheating, better 
fractionation, and increased capacity and life of the still. 
8. B. 


Tue Recenerative System or Perroteum Petr. 


Ind. Journ., March, 1923, p. 33. 


Numerous patents have been granted for the utilisation of the heat 
contained in the hot vapours or residues leaving petroleum stills, and 
the chief method of regeneration of the heat is that used in Baku. Before 
entering the still the crude oil passes through a pre-heater where it is 
heated by the hot residue leaving the still. The utilisation of the heat 
from the vapours, however, has been adopted in only two refineries, 
one at Grozni and one at Fergan. In the latter the quantity of petroleum 
used for heating and loss is only 24 per cent. The reason why the 
complete regenerative system is not more generally adopted is that it 
necessitates a very complicated system. P. D. 


Gasouine Recovery rrom Naturat Gas.—E. A. Starke. U.S.P. 1,439,921 


of Dec, 26, 1922. (Appl. Sept. 12, 1921.) 

Absorbing oil and hydrocarbon gas containing gasoline are passed 
into the suction of a pump. The oil-gas mixture is passed through a 
series of separators where the gas is further caused to take a tortuous 
path through oil. The non-absorbed gas is discharged, the enriched 
oil being taken to a still where the gasoline is removed. 

T. A. 8. 


Stupez Acips: Metsop or Treatinc.—I. Hechenbleikner and F. J. Bar- 


tholomew, Assrs. to Chemical Construction Co. U.S.P. 1,457,030 of 
May 29, 1923. (Appl. June 15, 1922.) 

Sludge acids or separated sludge acids are first internally heated 
to produce a partial concentration, whilst the carbon impurities are 
maintained suspended. The acids are then diluted to produce a 
separation of the impurities. T. A. 8. 


ConpENSIBLE Varpours: or SEPARATING From Gases.—C. R. Reed, 


Assr. to Hope Construction and Refining Co. U.S.P. 1,456,570 of 
May 29, 1923. (Appl.,March 14, 1921.) 


In the recovery of gasoline from natural gas two vessels containing 
absorbing liquid are used. Along the bottom of one of the vessels is 
a perforated pipe through which the rich gas is passed, permanent gas 
escaping at the top. The other vessel is a still. The two vessels are 
connected. A thermo-siphon is’ set up causing the absorbing liquid 


to pass through the still back to the absorbing vessel through a cooler. 
T. A. 8. 


Bieacutne Earta.—cC. Cramer. U.S.P. 1,455,955 of May 22, 1923. (Appl. 


Feb. 27, 1922.) 

Earths having excellent bleaching properties are obtained by mixing 
aluminium hydrosilicates with dilute hydrochloric acid and emulsifying 
the mixture intensely in the cold. Zz &. &, 
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Licut-Cotourep Farry Acips—Propvuction or.—J. W. Bodman, Assr. to 
William Garrigue & Co. U.S.P. 1,439,685 of Dec. 26, 1922. (Appl. 
Sept. 21, 1920.) 


Dark-coloured fatty acids are evaporated, the vapours being mixed with 
@ gaseous carrier. The mixed vapours are submitted to centrifugal 
action whilst being expanded and are also scrubbed during this treatment. 
The gaseous mixture is maintained above the vapourising point of the 
acids during these operations. The fatty acids are subsequently 
condensed. T. A. &. 


Ten rrom Naturat Gas—Recovery or.—E. 8S. Merriam. U.S.P. 
i 1,457,786 of June 5, 1923. (Appl. Oct. 16, 1920.) 


The gas is passed through an absorbing liquid which is subsequently 
distilled. The still is operated continuously, the absorbing liquid first 
passing through a separator in which the lightest hydrocarbons are 
removed as vapour. This vapour is passed through the liquid in 
the still to assist in the removal of the heavier hydrocarbons. 

T. A. 8. 


Crupe Om anp Gases—Process or Treatinc.—A. J. Paris. U.S.P. 
1,405,153-4 of Jan. 31, 1922. (Appl.: (a) July 9, 1914; (6) May 25, 
1916.) 

(a) Gases other than air are used as carriers for petroleum vapours. 
The gaseous mixture is compressed and cooled to separate the condensable 
hydrocarbons. 

(6) Hydrocarbons are recovered from gaseous mixtures by compressing 
the mixture and injecting a small quantity of heavy hydrocarbon oil 
to absorb the light hydrocarbons which are subsequently separated. 

T. A. 8. 


Acip Stupce—Process or Treatinc.—O. Bezanson, Assr. to Merrimac 
Chemical Co. U.S.P. 1,459,084, June 19, 1923. (Appl. May 14, 1921.) 


Acid sludge is sprayed, with the necessary air into a chamber which 
is maintained at a temperature sufficiently high to decompose the 
sludge, its sulphur content being liberated as sulphur dioxide. 

T. A. 8. 


DeHYDRATING Perroteum Oms—Apparatus Fror.—F. W. Harris, Assr. 
to Petroleum Rectifying Co. U.S.P. 1,458,291 of June 12, 1923. 
(Appl. June 28, 1921.) 


Emulsion is fed into a tank through a dehydrator containing two 
a electrodes, the upper one being insulated. Arrangements are made 
so that the current passing between the electrodes is subjected to 
coercive magnetic field. 


T. A. 8. 


Recovery or Varours—Process ror.—E. A. Barbet. U.S.P. 1,452,778. 


Vapours arising from reservoirs containing petrol, benzol, alcohol, 
ether, etc., are recovered by being passed up a column containing 1 
suitable absorbent, the feed of the latter being automatically adjustable 
to the quantity of vapour mixture passing into the absorbent liquid. 
The absorbed vapours are then distilled off from the absorbent. - 

F. G. P. 
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AprpARATUS FoR Separatine Liquips or Durrerent Densitizs.—O. E. 
Hans. U.S.P. 1,450,545. 

The vessel containing the two liquids is provided with a draw-off 
tube through which liquid from the lower portion of the upper, or 
lighter, liquid is drawn. In order to prevent entrance into the draw-off 
tube of the heavier liquid, a tube which can be maintained adjacent 
to the surface of the lighter liquid leads into the draw-off tube and thus 


maintains the latter full of the lighter only. F.G. P. R. 
PerroLeum O1—Apparatus For Treatinc.—H. T. Maitland. U.S.P. 
1,450,326. 


The apparatus consists of a digester and a mechanical masticator 
wherein oil and washing liquid are brought into intimate contact. The 
masticator comprises a vessel within which is situated a rotatable upright 
hollow shaft to which is secured a hollow stirrer communicating interiorly 
with the shaft (the oil is introduced into the upper part of the shaft), 
passing thence into the stirrer and from there into the vessel, into which 
washing liquid is introduced through the bottom thereof. 

F. G. P. R. 


Puriryine O11rs.—J. Smith. U.S.P. 1,450,617. 
Mineral oils are purified by digesting the oil under pressure with 
absorbent cotton waste saturated with alkali, in a steam-heated 
autoclave. F. G. P. R. 


ABSORPTION OF GASOLINE FROM NaTURAL GAS AND Deen.sson GasEs.— 
A. Von Groeling. U.S.P. 1,456,053. 


In order to lessen the amount of lighter gases which are absorbed 
with gasoline the gas is compressed and allowed to impart its heat 
to one or more stills before entering the absorber, the latter being further 
cooled by expansion of some of the gas. F. G. P. R. 


CRACKING. 


Oreratinc Practice Rermntnc Crackep Petrroteum 
G. Egloff and J. C. Morrell. Chem. Met. Eng. 1923, 29, No. 2, 53-4. 


The authors state that approximately 2,800 millions gallons of cracked 
gasoline will be produced during 1923 in the United States. The usual 
method of refining employed consists of acid washing, followed, or 
preceded, by a wash with sodium plumbite and a final distillation with 
steam. The prevalent idea that cracked distillates are not amenable 
to the same treatment as straight run spirit is incorrect, slight modi- 
fications of the ordinary practice being all that is necessary to obtain 
water white, sweet-smelling products. Agitation is performed by paddle, 
circulating pump or compressed air, the latter being most general though 
producing the largest losses. The continuous system of washing is 
strongly advocated in place of the batch method. Sulphuric acid of 
66° Bé (95 per cent., sp. gr. 1-84) should be used as this is most economical 
and gives the best results, the quantity necessary varying from 1 to 7 lbs. 
per barrel of distillate. The least amount of acid possible should be 
used since the refining power is not proportional to the quantity, and 
an excess of acid produces a “burnt” product with a fixed yellow 
colour. The acid should be applied in several small doses, and is 
followed by a water and soda wash. In order to remove sulphur com- 
pounds a solution of litharge in caustic soda is usually employed, varying 
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in amount from 4 to 10 Ibs. of litharge per 100 barrels of oil (125 to 
150 lbs. litharge dissolved in 400-500 gals. of 12-13° Bé caustic soda 
for 1,400 barrels of oil). Some refineries treat with soda and then 
add litharge while agitating, but this is bad practice and wasteful in 
litharge. Sulphur should not be added at any stage after acid washing, 
though in the case of highly-sulphurous oils that have to be treated with 
litharge before acid sulphur may be used to aid precipitation. The 
authors outline four schemes of refining based on the above practice, 
which consist in (a) acid washing, (6) water wash, (c) caustic wash, 
and (d) distillation with steam. Litharge treatment, followed by » 
water wash, improves the product and should be applied directly before 
distillation, except in the case of highly-sulphurous oils when it should 
come before the acid treatment. A blended mixture of cracked and 
straight-run distillates is easier to refine than cracked distillate alone. 
F. G. P. R. 


Crackinc Oms—Process anp Apparatus ror.—A. J. Mahan and T. J. 


Lynch. E.P. 197,576 of June 26, 1923. 

Kerosene, under 3-6 lbs. pressure, is passed through a pre-heater 
to a cracking tube. Half of the cracking tube is maintained at 1292- 
1472° F. or part is kept at 1275°F. and a quarter of its length at 
1500° F. The cracking-tube consists of 14-inch pipe, 18 ins. to 2 feet 
in length. After leaving the cracking-tube the products are passed 
to a condenser. A liquid suitable for use as a motor fuel or varnish 
solvent is obtained. T. A. 8. 


Licnt Hyprocarson or.—D. W. Hovey. 


E. P. 197,372. 

Oil is sprayed into a still heated by enclosed superheated steam or 
other heating fluid. A perforated open pipe delivers steem or inert 
gas to the bottom of the still. The vapours are taken from the still 
through a reflux condenser. The operation is carried out at 50-75 lbs. 
pressure. With higher pressures more gasoline is produced; with 
lower pressures kerosene results. The process is carried on until 
60-75 per cent. of the contents of still have come over. T. A. &. 


Formic Acip—IMPROVEMENTS RELATING TO MANUFACTURE AND UTILIZATION 


or.—H. Nielsen and B. Laing. E.P. 198,385 of June 4, 1922. 


The yield of condensible hydrocarbons obtained in the destructive 
distillation of materials such as peat is increased by the addition of 
salts of formic acid. The formic acid is prepared from methane-con- 
taining gas by passing it over a metallic-oxide catalyser or from carbon- 
monoxide by passing it with water vapour over a metallic catalyser. 
Suitable gases are air-gas, coal-gas, or natural gas. Activated copper 
sub-oxide prepared by roasting in air the copper obtained by precipitating 
copper sulphate with zinc is used as a catalyst. The reaction is endo- 
thermic and requires a temperature of from 250°-800° C. T. A.S. 


PartiaL ComBustTiox Metruops ror TREATING ALIPHATIC HYDROCARBONS. 


C. P. Byrnes, Assee. of J. H. James. E.P. 173,750 of Dec. 21, 1921. 
Conv. (U.8.A.) Jan. 6, 1921. 

The catalytic oxidation of hydrocarbons is described in E.P. 138,113. 
In the present invention the temperature of the reaction is con- 
trolled by dividing the catalyst into layers supported on screens 
and by diluting the reacting gases with steam or inert gas. High- 
boiling hydrocarbons containing unsaturated bodies are converted 
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by regulated partial combustion into motor spirit, aldehydes, aldehyde- 
acids, etc. The catalysts used are uranium and molybdenum oxides. 
The temperature of the layers of catalyst is determined by means of 
eae and controlled as required by the admission of diluent. 

The oxidised products after the removal of motor spirit and aldehyde- 
acids may be used as lubricants for certain purposes. The viscosity 
of lubricating oil fraction may be increased by polymerising it at 200° C. 
in the presence of hydrochloric acid, zine chloride or phosphoric anhydride. 

T. A. 8. 


Process ror Recovertna CaTatyst From CarTatysis Resipuz.—E. V. 
Owen, Assr. to the Hoover Co. U.S.P. 1,460,110 of June 26, 1923. 
(Appl. March 3, 1922.) 

Aluminium chloride which has been used in the catalysis of hydro- 
carbons is recovered by causing the aluminium chloride-hydrocarbon 
compound to impinge, whilst in the liquid state, against a hot surface. 
The surface is maintained at such a temperature that the aluminium 
chloride is volatilised whilst the hydrocarbon settles out. T.A.8. 


APPARATUS For CrackInG Orts.—W. B. D. Penniman. U.S.P. 1,459,515 of 
June 19, 1923. (Appl. March 10, 1917.) 
Oil is cracked by heating it under pressure. The vapours from the 
cracking vessel are passed through a chamber containing a steam-coil 
where they are brought to a predetermined temperature and then 


taken toa condenser. The supply of steam is thermostatically controlled. 
T. A. 8. 


HyprocarBon O1s—Process ror Conversion or—into Low-BoiLine 
Hyprocarspons.—W. L. Emerson. U.S.P. 1,414,400 of May 2, 1922. 
(Appl. May 10, 1920.) 

A mass of heavy hydrocarbon-oil is distilled under pressure. The 
gaseous products are fractionally condensed in dephlegmators, part 
of the condensed liquids being returned to the still, whilst desired 
fractions are removed. T. A. 8. 


ManvuracturE or Licut Hyprocarsons.—W. F. Rittman, Assrs. to 
Synthetic Hydrocarbon Co. U.S.P. 1,419,121-2-5 of June 6, 1922. 
(Appl. (a) May 18, 1915; (b) Feb. 5, 1917; (c) Aug. 3, 1917.) 

(a) Hydrocarbon oils are cracked by passing them downwardly 
through a vertical unobstructed externally-heated chamber. The 
operation is carried out at cracking temperature and under pressures 
higher than atmospheric. 

(6) Hydrocarbon oils are cracked in the liquid phase under pressure. 
The liquid is then vapourised and the vapours are heated whilst moving 
through a vertical tube to a temperature higher than that used in the 
liquid phase cracking. 

(ce) The hydrocarbon oil is vapourised by heating it near the surface ; 
the rest of the liquid being kept cool. The vapours produced are heated 
to cracking temperature. T. A. 8. 


Hyprocarson Ors—Process ror Rerintnc.—H. M. Lasher, Assr. to 
Kansas City Gasoline Co. U.S.P. 1,457,068 of May 29, 1923. (Appl. 
June 23, 1920.) 
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Hyprocarsons or Low-Bominc Pornr—Process AND APPARATUS For 
Propuction or.—J. C. Black. U.S.P. 1,456,419 of May 22, 1923, 
(Appl. June 20, 1922.) 

Hydrocarbon oil is passed through a series of heating coils, the 
temperature being raised in the last coil to that at which cracking takes 
place. After leaving the coils the oil passes to a chamber where carbon 
is precipitated owing to a reduction in the rate of flow of the oil, 
Cracking takes place under pressure. After leaving the carbon. 
depositing chamber the pressure on the oil is released and it enters 4 
fractionating column where it is separated into hydrocarbons of different 
boiling points. T. A. 8. 


MANUFACTURE oF GasoLInE.—R. F. Bacon and B. T. Brooks, Assrs. to Gulf 
Refining Co. U.S.P. 1,439,683 of Dec. 26, 1922. (Appl. Oct. 19, 1914.) 


Petroleum oil having a specific gravity of over 0-860 and free from 
heavy constituents is distilled and cracked under 60 to 300 Ibs. pressure 
and at temperatures ranging from 300 to 500° C. T. A.8. 


Aromatic Rive oF—inTO Moror Spirit.— 
A. 8. Ramage, Assr. to Chemical Research Syndicate. U.8.P. 1,439,976 
of Dec. 26, 1922. (Appl. Jan. 28, 1921.) 

Aromatic hydrocarbon vapours mixed with non-aromatic hydrocarbon 
vapours and with steam are passed over an iron compound heated to 
530° C. or over. The iron compound is maintained in the ferrous state. 

Z. A. &. 


Hyprocenatine Hyprocarsons.—H. Rostin. U.S.P. 1,451,052. 


Unsaturated hydrocarbons are hydrogenated by means of vapourising 
the hydrocarbon and reacting on the vapours at a temperature of 
approximately 300°C. with hydrogen sulphide in the presence of a 
metal capable of combining with sulphur, whereby nascent hydrogen 
is liberated and combines with the unsaturated hydrocarbons. 

F. G. P. R. 


Propuction or ANHYDROUS ALUMINIUM CHLORIDE.—B. S. Kirkpatrick 
U.8.P. 1,455,005. 

An alloy of aluminium is made with a metal having a melting point 
lower than that of aluminium but whose chloride is formed at higher 
temperatures. Chlorine gas is passed into the molten mixture, when 
aluminium chloride distils off but the other metal remains substantially 
unchanged. In an alloy of 25 per cent of cadmium and 37-5 per cent. 
each of zinc and aluminium the chloride of the latter is formed at 200° C. 

F. G. P. R. 


Moror FvEts. 


Tue Crupe On, Agro Enorve.—A. E. L. Choriton. A paper read before 
the International Air Congress, London, 1923. 


Crude oil, or more accurately, residual oil in addition to being much 
cheaper has many advantages over petrol as a fuel for aero engines. 
It high flash-point reduces the fire hazard and the higher compression 
ratios possible increase the fuel economy. The high pressure used in 
feeding the fuel renders the supply to the engine more positive than when 
it depends on small heads and the elimination of the ignition system 
would remove a source of unreliability. As only air is compressed 
an economical two-stroke engine with its advantage of more even torque 
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TUS FoR for a given number of cylinders becomes possible. Various types of fuel 
injection are discussed, e.g., air-borne (Diesel), air-less (pump discharge) 
and gas-borne (explosion injection) and drawings of the types of nozzles 
, given. Turbulence is an important factor in promoting combustion, but 
Oils, the 

. also promotes heat loss, and its control is, therefore, important. The 
ng takes modern aero-engine designer considers an engine weight of 2 lbs. per b.h.p. 
> carbon desirable, but the author thinks that with the advantages of heavy oil 


the oil, this might be raised to 4 lbs. per b.h.p. The Beardmore 600 b.h.p. 
carbon. engine runs of Mexican fuel of 0-9 sp. gr. and weighs approximately 3 lb. 
ee per b.h.p. T. A. 8. 
erent 
A. 8. Kerosene as Moror Furt.—Oil Age, 19, 3, p. 16. 
to Gulf Experiments have been carried out at the Carnegie Inst. of Technology, 
, 1914.) Pittsburg, to determine the relative efficiency of kerosene and o 
f kerosenes as motor fuels. Oxidised kerosenes are manufactured by 
© irom catalytic oxidation from low-grade petroleum and although possessing 
Te a lower calorific value they have practically the same power-development 
- 6. as kerosene owing to more complete combustion. They are also less 
IRIT.— liable to detonation than straight kerosenes and eminently suitable 
139,976 for kerosene engines and for blending with petrol. 8. B. 
Ant1-Knocxinc Compounp.—Nat. Petr. News, 14, 51, p. 34-35. 
— A compound known as tetra ethyl lead is claimed by T. Midgley, Junr., 
te to — properties which eliminate the detonation tendency of gasoline. 
_ The structure ascribed to this compound is Pb(C,H,), and is said to 
ines be made from alcohol and lead. It is a water white oil sp. gr. 1-62 and 


infinitely soluble in gasoline. Left on the skin for some time it stings 
slightly but gives rise to no eruption or permanent burn. It is decom- 


posed slowly on exposure to sunlight, 
= ¢ which turns brown and then to metallic lead 
of a Apparently 3 c.c. of this substance added to a gallon of petrol is 
“on capable of increasing the efficiency of an engine 100 per cent. by allowing 
R the use of higher compression and heavier spirit. 8. B. 
‘trick Arrica’s Motor Times, 1923, 9, No. 234, 968. 
A motor fuel, consisting chiefly of aleohol obtained from the prickly 

pear, has been successfully tried out against the best quality petrol, 
point and is said to be able to be produced to sell at 2s. a gallon, as against 
igher 3s. 7d. of petrol. Thirteen gals. of alcohol can be obtained from 
when ton of this fruit, the average crop of which is said to be at least 10 tons 
ally per acre. Prickly pear cactus at present covers about 2,000,000 acres 
a in the Union and is an ever-increasing menace requiring a large expendi- 
YY ture of money to combat. This area could provide 260 million gallons 
, of alcohol on the above estimate, which is about 22 times the annual 


consumption of the whole of South Africa. Queensland is also greatly 
affected by the prickly pear having 27 million acres covered by this 


fore pest, and New South Wales 60 million acres. F. G. P. R. 
Fuet Mixrures—Process ror Srasiisinc.—Ricard, 

_ Allenet et Cie. E.P. 191,000 of June 14, 1923. 

sioh Alcohol-petrol mixtures are prevented from separating into two 

| in layers on cooling by the addition cf normal butyl alcohol. The addition 


of 4-75 volumes of normal butyl alcohol to 100 volumes of petrol (sp. gr. 
0-729) renders the petrol miscible in all proportions with a mixture of 


on equal parts of alcohol and benzol and the mixture remains homogeneous 
at 0°C, T. A. 8. 
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ror Inrernat Comsustion Enoines.—J. D. Riedel, Akt. Ges. Assees, 
of P. Friesenhahn. 

Fuels consisting of hydronaphthalenes mixed with aliphatic hydro. 
carbons are improved by the addition of ethyl alcohol (methylated 
spirit) which prevents the formation of soot. A considerable increase 
in energy is obtained. The sensitiveness of the mixture to water and 
temperature is overcome by the addition of a small quantity of ether 
or high-boiling aleohol. A mixture of tetrahydronaphthalene 30 pts., 
light petroleum 35 pts., methylated spirit 30 pts., and amyl alcohol 
5 parts remains perfectly limpid at temperatures as low as -10°C. 
and the equilibrium is not disturbed by the addition of a small quantity 
of water. T. A. 8. 


ES BEE 


Lusricatinc Ors AND WAXES. 


Viscosrry or Lusricatine Ons at Low TemPreraturE.—M. Okochi and 
M. Majima. Rikwagaku Kenkyujo Iha, 1923, 2, 23-37. J. Chem. Soc., 
1923, 124. all. 463. 

Viscosities were determined at temperatures ranging from 27°C. to 
—18° C. of rape seed, gingell, refined rape seed, camellia, mobile, soja 
bean, spindle, whale, olive, and machine oils, as well as of petroleum, 
liquid paraffin and some mixtures. The oils were forced through a 
glass capillary tube 10 cms. long by means of compressed air or suction 
and viscosities calculated by the formula 7 =1 R 4/8 V1 (Pe-Pi), 
where R=radius of the capillary, V=volume of oil passing through, 
l=length of capillary and Pe and Pi the pressures of the oil at the exit 
and entrance of the capillary. Tables are given of the results. The 
increase of viscosity with the decrease of temperature is almost e 
by a hyperbola, and the formula n = (a/T—b)'/a is proposed, a, a and b 
being constants. The values of 7 calculated from this formula are 
almost identical with the experimental results except in the cases of 
gingell, soja and whale oils, where they do not coincide at low tem- 
peratures owing to the formation of solid particles. With petroleum 
the increase of 7 with lowering of temperature is very small, and 
addition of petroleum to other oils produces a similar result. 

F. G. P. R. 


Viscosiry or Lusricants aT PressurE TEMPERATURE.— 
M. D. Hersey. A paper read before the International Air Congress, 
London, 1923. 


In an internal combustion engine the temperature and pressures of 
the oil film in the connecting rod and crank shaft bearings, and par- 
ticularly in the cylinders, must be far higher than are usually employed 
in routine testing. The pressures must be at least as high as the 
explosion pressure, whilst the corresponding temperature may equal or 
exceed the fire point of the oil. Though these temperatures are 
unknown it is evident that in comparing oils it is desirable to have 
experimental data on the absolute viscosity of all lubricants at the 
highest pressures and temperatures available. Two fixed and three 
mineral oils were experimented on at temperatures ranging from 22° C. 
to 100° C., and pressures ranging up to 4000 kg/cem* (about 50,000 Ib. /in*). 
In plotting the curves at each temperature the ordinate was the ratio 
of the absolute viscosity, at the stated temperature and pressure, to 
the absolute viscosity at the same temperature but atmospheric pressure, 
and was called the relative viscosity. Pressures were given on the 
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Assees, abscissa. The apparatus consisted of a rolling ball viscometer (Proc. 

Amer. Soc. Test. Met., 1914, 14, 565) modified for use at high pressures, 
hydro. The first experiments were on lard and mineral oils at 200 kg. /em’. 
hylated quantitatively, and 500 kg./em* qualitatively. Later Hyde published 
ncrease results on four fixed and four mineral oils at 1200 kg./cm*. at 40° C. 
er and in which the conclusion was reached that the effect of pressure on the 


viscosity of fixed oils, as a class, is less than on mineral oils. At the 
higher pressures and temperatures employed by the author this dis- 
tinction tends to disappear. The results obtained show that the 
relative viscosity curves at low temperatures for mineral oils ascend 
very steeply all the way, whilst with fixed oils there is a 

gradual slope. At higher temperatures, however (100° C.) both classes 
show a much more gradual and sweeping increase. F. G. P. R. 


Sutro-Actip Bopres my Lusricatinc Ous.—G. L. Oliensis. Ind. Eng. 
Chem., 1923, 15, No. 7, 690-3. 
On trating oils with culphusie acid very complicated 
set of reactions takes place, the more important of which may be 
divided into three categories. (1) Diolefines and similar unstable 
hydrocarbons are mostly carried down as an insoluble sludge, though 
part of this may remain in suspension or on the walls of the agitator 


, 80 
eon and on subsequent neutralization produce oil soluble colloids very 
igh a favourable to the formation of water-in-oil emulsions. (2) Mono- 
ction olefines and aromatic hydrocarbons form complicated and unstable 
—Pi), alkyl sulphuric acids and esters many of which are soluble in oil and 
ough, are only partly carried down in the acid sludge. On treatment with 
exit alkali a large portion is certainly still retained in the oil as neutral 
The esters and alkyl sulphates which may be soluble in both oil and water. 
assed (3) Aromatic and other hydrocarbons in the presence of fuming acid 
nd b form (a) sulphonic acids giving water soluble alkali sulphonates and 
. are (6) naphthenic acids soluble in oil in the acid state and in water when 
s of neutralised. They are genuine water-soluble soaps which tend to 
tem- form oil-in-water emulsions. Thus after treatment an oil may contain 
eum a formidable array of oil and water soluble colloids, soaps, etc., though 
and in such small amounts as to be practically impossible to detect by 
chemical means. During neutralization when persistent emulsions 
z. sometimes get formed it has been found that the addition of a small 
quantity of a water-soluble soap and agitation with steam will often 
i successfully break the emulsion, indicating that the bodies responsible 
ss, were oil-soluble emulsifying agents, such as neutralized sludge bodies. 
This reaction has been taken advantage of in two current demulsi- 
: of bility teste—the ‘“‘ Vacuum steam test" and the “‘ Conradson Demulsi- 
ar- bility test.” 
yed Vacuum steam test.—About two inches of water are put in a pint or 
the quart milk bottle, one inch or so of oil added and agitated with open 
or steam. Stand aside for about half an hour and then note appearance 
are of emulsified layer between the oil and water. If none, or the layer 
ve is of a foamy bubbly character, the oil is supposed to be of good quality. 
he If thick, creamy and homogeneous in appearance it is called “slop” 
ree and adversely reported on. This ‘‘slop” is supposed to be due to 
Cc, traces of sludge left in the oil, through insufficient treating. The 
P). rapidity of separation of the layers is not especially noted, and this 
to yer. 


Conradson test is far more precise but basically the same. 100 c.c. 
of oil and 20 c.c. of distilled water are placed in a 200 c.c. graduated 
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cylinder and agitated with open steam for 10 mins. The cylinder js 
then placed in a water bath maintained at 130° F. and the appearance 
and volume of the oil, emulsion and water layers noted from time to 
time during one hour. The actual demulsibility figure, however, is 
not got from the speed of separation or the appearance of the layers, 
but by subtracting the percentage of water retained in the oil layer 
at, the end of one hour, from 100. The method of reporting results is 
(a) the volume of the three layers after each of the first five mins. and 
at the end of 10, 30 and 60 mins., giving the speed of demulsibility. 
(+) The appearance of the three layers is also noted and indicates the 
quality and purity of the oil. The consistency of the emulsion layer 
does not indicate a difference in kind, as stated in the Vacuum test, 
but has been proved by the author to be entirely due to differences in 
quantity of emulsion forming bodies present in the oil. The amount 
of emulsified layer is not however proportional to this quantity because 
viscosity plays a part in the speed of breakdown. To prove whether 
an increased emulsified layer is due to high viscosity or the presence 
of large amounts emulsifying agents a repeat test is done on the oily 
layer that separates out above the emulsion. If the same results are 
obtained then viscosity is the responsible agent. The differentiation of 
oil-soluble from water-soluble emulsifying colloids can be made by 
observing the appearance of the dividing line between the emulsified 
layer and the oil and water layers. If the former only are present the 
upper dividing line will be sharp and the lower wavy and indefinite, 
while the reverse occurs in the case of the latter. Where both are 
present both upper and lower division are indefinite. A rough idea 
of the quantity can also be got from the texture and density as well 
as the quantity of the emulsion layer. The value of the test is in 
detection of the presence of impurities, even if these may be considered 
advantageous as in the case of oils blended with fatty oils and soaps. 
Two theories of the cause of breakdown in oils have been advanced— 
cracking and oxidation. The author believes that both take part in 
the formation of sludge and gummy asphaltic compounds, the cracked 
oil probably acting as a starting point or catalyst for oxidation. The 
notoriously unstable sulphuric esters and alkyl sulphates which tend 
to break down even in storage at atmospheric temperatures certainly 
play a part in the formation of tars when subjected to high temperatures, 
and during storage are probably the cause of the development of acidity. 
The Conradson test is therefore of use in detecting the presence of such 
bodies as would be liable to promote breakdown of a lubricating oil 
under practical conditions and hence is of service both to the refiner 
and user. F. G. P. R. 


Tue CHEMICAL AND Puysicat Properties or InsuLatine O1s.—Report 


from Brit. Electrical and Allied Industries Research Association. 
J. Inst. Elect. Eng., 1923, 61, 661-674. 


In selecting methods of testing the quantities measured should be, 
as far as possible, chemical or physical constants, and where the 
quantities vary with the conditions of testing, the conditions should 
correspond as closely as possible to working conditions. There appears 
to be no immediate possibility of the utilization of coal-tar distillation 
products and shale oils as sources of insulating oils. Colour cannot be 
taken as an indication of the sludging characteristics of an oil. Trouble 
from oil in transformers is generally due to the presence of air, which 
oxidises and polymerises the oil, causing deposits to settle on the 
windings, and over-heating. Transformers should be designed to 
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exclude air. Oils used for the sludging test were from Burmah, Russia 
and from the U.S. Pale Russian oils were found to be the best, but 
some American oils were equally good. The sludging was always 
accompanied with darkening in colour. It was found best to use air 
instead of oxygen in the test, as with oxygen varnish-like deposite, 
difficult to wash and dissolve, were formed, whilst with air the deposit 
was granular, and the air test corresponds best with actual conditions. 
A special form of reaction flask was used, with electric heating of bath, 
thermostatic control and mechanical stirring. The flasks must be 
joined up to the air supply in parallel, and the air supply accurately 
measured. The Kissling test is not a good indication of the suitability 
of oil for use in transformers, nor can tintometer teste be relied upon. 
The Michie and the B.T.H. evaporation tests were found satisfactory, 
and gave an indication of the economy and safety of the oil in use. 
The flash point test showed considerable difference in the results of 
different experiments. Solvents used to clean the cup must be carefully 
driven off before making a new experiment. Teste of viscosity, taken 
at temperatures of 15-5°, 50° and 80°C., gave fairly concordant 
results between the various experimenters. Tests for acidity and 
alkalinity are precautionary to ensure the use of well-refined oils. They 
also indicate the formation of acid during sludging. The iodine absorp- 
tion tests show distinct relationship with the practical sludging of the 
oil, especially when air is employed, and give a rough but rapid means 
of estimating the sludging propensity. In the density tests the small 
disparities were due to incorrect temperature control. The deter- 
mination of the coefficient of volumetric expansion was attained by the 
making of accurate specific gravity tests at varying temperatures. 
The use of quartz vessels leads to greater accuracy. For the cold test 
(solidification) the Archbutt method is recommended. The specific 
heat was determined by the electrical method, the oil being stirred 
throughout the experiment. The specific heat value is not necessary 
for the drawing up of a specification. The specific heat of unit volume 
of each oil has a constant value of 0-390 at about 15-5° C. and of 0-405 
at 50°C. The latent heat of vaporization was determined in a specially 
designed electrically heated vessel, in which oil was vaporized, and the 
results were checked by measuring the heat given out when the oil 
vapour was condensed in a calorimeter. To determine vapour pressures 
a little of the oil was introduced into the vacuum above a barometer 
column, the depression of the column at a certain temperature noted, 
and the result corrected to 0°C. In no case was the vapour pressure 
at 150° C. greater than 70 mm. mercury. The action of the catalysers 
on oil at 100° C. with 500 hours’ heating was tested. It was concluded 
that dryers containing lead or cobalt, or manganese resinates or acetates, 
are liable to increase the quantity of sludge formed by an oil. H. M. 


CaLorinaTiION oF Montan Wax.—Firma H. Stinnes, comm. to H. K, 


Jennings. E.P. 199, 073. 


Crude Montan wax as obtained by extracting liquids with solvents 
is dark coloured and brittle and hence has as little technical value. 
Treatment with chlorine gives products more iike resin. In the present 
process the operation is carried out in the presence of water. Finely 
divided wax, suspended in 10 per cent. caustic soda or milk of lime, 
is treated with nascent chlorine at 85-95°C. until the solution gives 
an acid reaction. The wax is converted into light brown wax-like 
substance which is stable. The same products are obtained if the 
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wax is treated with hydrochloric acid and potassium chlorate. The 
consistency of the product is dependent on the proportion of chlorine 
used, becoming softer as the quantity of chlorine is increased. T. A. 8. 


Coat AND ASPHALT. 


Tue Low Temperature CarsonisaTion or Coat.—H. H. Curtis and 
W. A. Chapman. Chem. Met. Eng. 28, 11-17. 


The development of the Carbocoal Process for the manufacture of 
smokeless fuel by means of low temperature carbonisation is described. 
a The original scheme of this process was to remove only such part of 
— the volatile matter as would leave the residue in a plastic condition 

An suitable for briquetting. Owing to the innumerable difficulties 
eo encountered in the working of retorts the scheme had eventually to 
i, be modified so that carbonisation was taken past the plastic stage to 
@ residue suitable for grinding and subsequent briquetting with a binder. 
The first type of retort employed consisted of a stationary horizontal 
Fe cast iron cylinder 3 ft. in diameter and 17 ft. long, made in two 
pa sections, with a single paddle shaft through the centre. This shaft 
consisted of an 8-in. wrought iron pipe, with gudgeons for bearings 
in each end, and carried about forty paddles set at such an angle as 
would both stir the coal and advance it through the retort. Crushed | MoT0 
coal was fed into the retort by means of a screw and the plastic residue 
discharged in a similar manner. 
This type of retort soon proved itself to be a failure owing to the f 
fusing coal baking itself on the stirring mechanism and eventually 
plugging the retort with a mass of semi-fused material, resulting in a 
breakdown in the machinery. Nine different types of retorts were 
tried in turn, each designed to meet some difficulty previously exper- 
=H ienced, before it was realised that production of semi-plastic residue 
ee was unfeasible. 
; Evolution in design culminated in the Clinchfield retort which con- 
sisted of a muffle heart-shape in section, made of carborundum, 7 ft. 
diameter and 16 ft. long. Although possessing better heat transfer 
the metal soon warped and became useless. 

The muffle is supported in fireclay saddles and heated by two rows 
of ten open pipe burners supplied from a gas tunnel underneath the 
retort. Stirring mechanism consisted of twin paddle shafts of cast steel. 

The discharged carbon residue containing 10 to 12 per cent. volatile 
matter is a light friable semi-coke and is ground to powder by means 
of ball mills, mixed with a binder and pressed into briquettes. These 
have to be finally baked in an ordinary gas retort in order to get rid 
of the pitch used for binding and so render them smokeless. 8. B. 


a 


Snare Or Unsaturates.—C. W. Botkin and R. W. Boyd. Petroleum Age 
10. No. 11, 78-85. 


ig Previous work by one of the authors (Botkin) has shown that crude 

- shale oil contains a high percentage of constituents soluble in cold THE 
concentrated sulphuric acid, but on distillation yields lighter oils con- 
taining a much lower percentage of acid soluble constituents. In 
order to obtain a more complete knowledge of the properties of these 
oils iodometric methods have been applied in conjunction with sulphuric 
acid absorption figures, having regard to the fact that the latter is not 
@ true measure of unsaturation. 
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As a preliminary it was necessary to investigate the effect of the 
different ‘“‘iodine value” reagents and experiments were carried out 
using the Hubl and Hanns methods on crude and once-run oil, varying 
the excess of reagent in all cases. It was found that the iodine value 
of shale oils increased with the excess of reagent used in both methods, 
but the variation shown by the Hubl method was the least, and therefore 
was adopted for the purpose in view, especially in view of the fact that 
this reagent was practically unabsorbed by aromatics present. It was also 
shown that the iodine value of the crude shale oil, so determined, was 
only slightly higher than the once-run oil, although the former was 
much more soluble in cold 96 per cent. sulphuric acid. The light acid 
soluble oil formed by the decomposition of shale oil appears to be 
saturated to the iodine reagent. 

The sulphuric acid absorption and iodine value, and nitrogen content, 
were determined for each 10 per cent. fraction of a crude and once-run 
distillate. Acid soluble components and nitrogen content increased 
with the gravity, whereas iodine values decreased. 

The light acid-soluble oil contains over 1 per cent. of nitrogen, and 
it is suggested that this is responsible for gum formation, and the ratio 
of sulphuric acid absorption to iodine value may serve as an indication 
of the presence of these constituents. 8. B. 


Moror Sprarrs anD THE Licnire Inpustry.—E. Marcotte. Paper read at 


the International Air Congress, London, 1923. 


In the present state of aviation petrol appears to be the best fuel 
for internal combustion engines, especially at high altitudes. The 
addition of benzol decreases the tendency to preignite and should 
economise aerial transport if obtainable in sufficient quantities and at 
a low enough price. Up to the present low temperature carbonisation 
of coal has been the only source of supply and is insufficient in France 
to replace the motor fuels now used. The carbonisation of lignite 
could, however, make up the difference. One ton of lignite con- 
taining 15 per cent. of moisture will give 600 kgs. coke for briquetting, 
12-15 litres of benzol and 50-80 kgs. of tar from which burning oil, 
phenols and lubricating oils can be got. 100 carbonisation and dis- 
tilling works, capable of treating 1000 tonnes of lignite a day, would 
produce 5000 tonnes of benzol, which would suffice for the needs of 
the whole of France. The Tozer retort which has been used on the 
lignites of Laluque has given good results, whilst the distillation process 
of Dr. Duplan produces a yield of 90 per cent. of valuable products 
from the tar. In this process 50 per cent. of coke, as a catalyst, from 
the preceding distillation is mixed with the tar which is distilled from 
flat bottomed stills having a large heating surface. Coal tar products 
become congealed at low temperatures on account of the presence of 
naphthaline, but this disadvantage is absent in lignite oils which con- 
tain paraffins only. The products are therefore suitable for use in 
internal combustion engines, and it should be of interest to study 
methodically the best conditions for their use. F. G. P. R, 


Tue Urmisation or NITROGEN CONTAINED IN Russian SHates.—By V. K. 


Valgis and M. Magurd. Nepht. Slantz. Khoz. 4, (1), 88, 1923. 

This investigation had as its object the collection of the scattered data 
on the quantity of nitrogen in Russian shales, and of undertaking experi- 
ments with two samples of shale from Weimarn and Volga to determine 
the distribution of nitrogen in the products of their dry distillation 
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and the conditions giving maximum percentage of ammonia. The 
Weimarn shales were poor in nitrogen—average content 0-2 per cent,— 
and it was unprofitably distributed in the products, the aqueous solution 
containing only 5-5 per cent. of the total. The nitrogen content of 
Volga shale averaged about 0-4 per cent., of which 18-9 per cent. passed 
into the aqueous solution on dry distillation, a higher percentage than 
given by Scottish shales (17 per cent.). As with Scottish shales and 
other combustibles, distillation with steam, or with steam and air, 
has a favourable influence on the quantity of ammonia given off by 
Russian shales. D. 


Some MernHops or ANALysis oF O1rt-SHALES AND SAPROPELITES.—By M. F. 


Strunnikov. Nepht. Slantz. Khoz. 4, (2), 276. 


The necessity of changes in methods of shale analysis, and of applying 
new methods, is demonstrated by the work accomplished in the last 
five years in the organic technology laboratory of the Polytechnic 
Institute in Petrograd under V. K. Valgis. 

Hygroscopic and general moisture is determined in an exsiccator, or in 
a drying oven at 90° C., with a powdered sample. The shale undergoes 
a perceptible oxidation in a drying oven at 100—-105°, but at 90° this 
is much less. During drying the shale (1) loses water and carbonic 
acid, and (2) absorbs the oxygen of the air. Drying is stopped when 
the weight begins to show an increase or remains constant, the loss 
of weight calculated from the lowest weight obtained corresponding to 
the amount of moisture. 

Volatile substances are determined by Muck’s method. To obtain 
concordant results, about 0-5g. of the shale must be taken and the 
platinum crucible employed must be 4-5cm. high. As the mineral 
part of shale contains carbonates and ferrous iron, the ash determina- 
tion comprises (1) combustion of organic matter and decomposition of 
carbonates (loss of weight), and (2) formation of ferric iron (gain of 
weight). Calcination in a platinum crucible is continued until the 
weight increases or is constant. 

Nitrogen content is calculated as an average of determinations by 
the methods of Kjeldahl and Dumas. 

Sulphur content is determined after Eschka, but 0-5 g. of shale must 
be taken if volatile matter is of large amount. A definite relation is 
observed between specific weight of shales from the same deposit and 
their volatile content, allowing control of output at the mine where 
facilities for determination of volatile matter are not always available. 

The specific weight is obtained by the Chatelier-Kandlo apparatus 
used in the cement industry, water, turpentine, or benzine being used 
as liquid. 

All the methods are applicable to sapropelites, but moisture is more 
quickly determined in an ev ted exsiccator than in a drying oven, 
both methods giving equal results. ¥. D. 


Sates: Process aNnD APPARATUS FOR TREATING.—W. T. Kirby. 
U.S.P. 1,458,983 of June 19, 1923. Appl. Sept. 19, 1921. 

Finely divided shale, mixed with a high boiling oil, is pumped 
through a tube heated to a high temperature to a vapour separating 
tank. Vapours are removed and condensed whilst the spent shale and 
oil are passed to separating tanks. T. A. 8. 
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The ApPpARATUS FOR EXTRACTING VOLATILE Matrer.—C. Postel, Assr. to American. 


28 


Shale Reduction Co. U.S.P. 1,458,357 of June 12, 1923. Appl. Jan. 12, 
1922. 

A retort arranged to rotate about its longitudinal axis is fitted with 
a jacket containing molten metal. Means are provided for supplying 


shale to the retort and for withdrawing spent shale and oil vapours. 
T.A.8. 


Birvminovus SHALE, Or Sanps, ETC., Process AND APPARATUS FOR THE 


Recovery or Ow Frrom.—H. Plauson. E.P. 198,705 of June 4, 1923. 


Oils are recovered from bituminous materials at temperatures below 
the boiling point by mechanically removing them with jets of super- 
heated steam. The steam is admitted to the material through nozzles 
such as are ordinarily used on steam turbines, and moves through the 
material at a rate of from 300-600 metres per second. The steam is 
superheated to about 350°C., and after passing through the material falls 
to 120°C. Largely increased yields of oil are obtained. T. A. 8. 
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Tax on Minerat Om Potanp.—U.S. Commerce Rept. Oil Engineering 
and Finance 4, 261. 


PETROLEUM IN THE PHILIPPINEsS.—Petr. Times 10, 328. 


Royat Dures Om Ovrrut East Inpres GAINED IN 1922.—Oil Paint 
and Drug Rept. 104, (7), 47. 

**Lus” Content Sustains Vatue or Coastat Crupe.—F. Ennist. Oj] 
Trade J. 14, (7), 19. 


Propvuction Map or OxtaHnoma.—Kelly Map Co., Tulsa, Okla. 
Propvuction Map or Kansas.—Kelly Map Co., Tulsa, Okla. 

Witpcats 1n ARGENTINE RepuBuiic.—Oil Engineering and Finance 4, 301. 
Or DEVELOPMENT IN ArGENTINA.—Oil News 14, 257. 


Om DEevELOPMENT IN Ecuapor.—Oil News 14, 262. 
Tue or Rouman1a.—Petr. Times 10, 409. 
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THE ACCURATE MEASUREMENTS OF HEATS OF VAPORIZATION.—J. H. Mathews, 
University of Wisconsin, Madison, Wis. 

The author has chosen to measure the energy input required to produce 
evaporation at a fixed temperature rather than to determine the energy 
freed upon condensation of a vapour. The method requires no know- 
ledge of the specific heat of the liquid, is capable of a high degree of 
accuracy because of the precision of present-day electrical measurements, 
and determinations can be carried out more quickly. The author has 
sought to avoid many sources of error inherent in methods previously 


The method is suited only for pure liquids having a constant boiling 
point and operates only at atmospheric pressure. Heats of vaporization 
of over forty liquids have been determined. 


VarouR Pressures OF PARAFFIN HYDROCARBONS AND HYDROCARBON 
Sotutions.—E. H. Leslie and A. R. Carr, University of Michigan, 
Ann Arbor, Mich. 

The vapour pressure of n-hexane, n-heptane and n-octane and of 
various solutions of these hydrocarbons have been measured. Dihring’s 
law has been found to hold for solutions each of whose components 
exert considerable vapour pressures, as well as for solutions of non- 
volatile solutes in volatile solvents. The construction of total vapour 
pressure curves for solutions is thus greatly simplified. Applications 
of vapour pressure data in the field of fractional distillation are discussed, 
particularly with reference to the distillation of hydrocarbon mixtures 
and in the production and utilisation of motor fuels. 


Tue Speciric Heats or Lusricatine Ors.—E. H. Leslie and J. C. Geniesse: 
University of Michigan, Ann Arbor, Michigan. 
The specific heats of six typical lubricating oils have been measured 
over a range of temperatures from 100° F. to 290° F. An increase of 
35 to 40% in specific heats was found. It is obvious that a change as 
large as this must be taken into account in engineering work. The 
variation of specific heats with temperature is not the same for all oils, 
and it is suggested that further study might disclose some connexion 
between the temperature rate of change of specific heats and the pro- 
perties of an oil as a lubricant. 
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Barnard, H. M. Myers and H. O. Forrest, Mass. Inst. Technology, 
Cambridge, Mass. 


The writers have made a rather extensive series of friction measure- 
ments of a journal revolving in a complete, cylindrical bearing. The 
object of the work has been to determine the effect of “ oiliness ” of the 
lubricant on the position of the transition point from stable, fluid film 
lubrication to unstable or “ adsorbed” film lubrication. The results 
have shown while oiliness tends to lower the transition point, this effect 
is too small to be of practical importance. The differences due to oili- 
ness to be expected among commercial petroleum lubricants are negli- 
gible. 


Wilson and W. Herbert Bahlke, Standard Oil Co., Whiting, Ind. 


This paper compiles data from various sources in the literature on 
the vapour pressures, heats of vaporisation, vapour densities, critical 
temperatures, ete., for the normal paraffin hydrocarbons. These data 
are then treated in the light of thermodynamics to choose between 
discrepant data, to fill in gaps and to extrapolate to higher temperatures 
and to compounds of higher molecular weight. This results in giving 
a fairly complete table of approximate values of the more important 
physical constants for all the hydrocarbons up to tetracosane. 

In treating the vapour pressure data especial use is made of the rela- 
tionship pointed out by Hildebrand. A slight modification of his method 
of treatment seems to give reliable data over a very wide range in tem- 
perature. 


Robert E. Wilson and Robert E. Wilkin, Standard Oil Co., Whiting, Ind. 


1. This article describes a method developed in the laboratories of 
the Standard Oil Company (Indiana) for determining the oil content 
of paraffin wax. 

2. The new method consists essentially in dissolving a 5 gram wax 
sample in ethylene dichloride, cooling to about 0° F., filtering off the 
wax, washing and evaporating the solvent from the filtrate plus washings. 
This leaves a residue containing all the oil and the small amount of 
low melting wax which is soluble even at 0° F. The amount of oil present 
therein is determined by adding enough of a special solvent to dissolve 
the residue and measuring the index of refraction, the corresponding 
oil content being determined by reference to a predetermined curve 
given in this paper. 

3. The method gives good checks on samples containing known 
amounts of oil. It has been used to show up the magnitude and sources 
of the errors in the ordinary press method. These tests showed that 
the error in the press method may readily amount to as»much as 2% of 
oil on samples containing 2 or 3% oil. 


Nore ON AN Expression or Gasotine. W. A. Gruse, 


Mellon Institute, Pittsburgh, Pa. 

An effort has been made to substitute a more rational term for the 
85% point in the arbitrary relation of dewpoint to distillation tempera- 
tures of gasolines. It has been shown that by employing a number of 
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points in the distillation curve a term is obtained which is somewhat 
more closely proportional to the dewpoint than is the 85% point. 


Tae TEMPERATURE OF CriTICAL DissOLUTION WITH ANILINE AS A Paysicat 
Constant OF Hyprocarpons. Thomas Midgley, Jun., General Motors 
Chemical Company, Dayton, Ohio. 


The temperature of critical dissolution with aniline of hydrocarbons 
has been advanced as an analytical method for approximate determina- 
tion of the composition of mixtures of hydrocarbons. The Fuel Section 
of the General Motors Research Corporation has used the T.C.D. with 
aniline since 1918 and has not found it of great value in analytical work, 
but has been found to be a highly desirable physical constant to record, 
similar in this respect to specific gravity or distillation curve. Taken 
in conjunction with the specific gravity and distillation curve, it is of 
material assistance in estimating the probable composition of a sample. 
In one specific instance it has real value as an analytical determination. 


Some CHARACTERISTICS OF THE HYDROCARBONS PRESENT IN Mip-CONTINENT 
Kerosene.—C. R. Wagner, Lion Oil Refining Company, El Dorado, Ark. 


A closely fractionated kerosene cut from mid-Continent (Oklahoma) 
crude was separated into two fractions by use of liquid sulphur dioxide. 
The insoluble portion gave evidence of C,H, hydrocarbons, but no 
hydrocarbons of the paraffin series. The oils soluble in sulphur dioxide 
from their specific gravity, index of refraction, carbon-hydrogen ratio 
and boiling points belong to the hydrogenated naphthalene series. 


Errect or Hicu-Frequency Execrric DiscHARGES ON THE CRACKING OF 
Perroteum.—J. J. Jakosky, Bureau of Mines, Pittsburgh, Pa. 


The effects of both high and low frequency discharges on petroleum 
hydrocarbons during cracking have been the subject of much discussion 
in the literature, and patents have been issued in which important 
commercial utilisation of high-frequency effects is claimed. 

Extravagant claims of no carbon formation, polymerisation of un- 
condensable gas for formation of gasoline, less unsaturation and a more 
easily refinable product cannot be confirmed by the experiments to date. 
Whatever effect was obtained by using the high voltage corona (at both 
high and low frequencies) could be obtained by merely using a higher 
temperature in the cracking zone. 

The results of the work show that little hydrogenation can be obtained 
by the corona discharge. It seems, further, that commercial application 
of the corona discharge during cracking of the petroleum will hardiy 
be feasible. Theory relative to ionisation effects in the electric and 
corona fields is discussed. 


A Srupy or Viscosirres or Fvet Om rrom Panuco Crupe. R. H. 
Brownlee and W. H. Colburn, Benedum Trees Building, Pittsburgh, Pa. 


The paper first describes the development of a new method for making 
Bunker C fuel oil and fuel oil having lower viscosities from heavy Panuco 
crude oil. Tables and charts illustrate the laboratory developments 
which later led to semi-commercial and commercial operation of the 
process. The general results of these later operations are stated. 

It was learned that by stopping distillation at the proper time sufficient 
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»what heat treatment of the oil was accomplished so as to produce the required 
. viscosity of fuel oil. While viscosity, flash and fire of this fuel oil could 
be made to correspond with those of 14-16 gravity fuel oil from light 
Mexican crude, its gravity was 11-12° Baume. 


ee: The behaviour of this fuel oil, upon being stored and handled, is 
described and discussed. 

InrorMAL Discussion or CommerctaAL AntI-KNocK PREPARATIONS, 

ties Thomas Midgley, Jun., General Motors Chemical Company, Dayton. 

with Ohio. 

vork, Mr. Midgley will discuss the application to commercial use of sub, 

_— stances of the type of tetra-ethy! lead. 

aken 


Tae Temperature Error tn Saysott Viscostmeters. W. H. Herschel, 
_ Bureau of Standards, Washington, D.C. 


tion. 
In instruments not completely immersed in the bath there is a possi- 
bility of temperature error, that is a difference between the nominal 


Party and the actual temperature of test. The error in seconds, or in Saybolt 
viscosity, for a given temperature error, will vary with the viscosity 

ma) and with the crude of the oil under test. Tests were made at 100° F., 

cide, with bath at 100.25° F., with an instrument of the U and F type in which 

» No the thermometer could be retained in the oil tube during the run, and 

xide also with Geo. M. Saybolt instrument No. 108. From a study of data 


atio thus obtained, and of the temperature coefficient of viscosity in the 
outlet tube was lower than the nominal temperature of test, and lower 
than the temperature in the oil tube at the end of the run. 
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Compiled by S. Bowman, A.I.C., P. Dvorkowrrz, Ph.D., H. 
Moore, A.I.C., F.C.S., F. G. P. Remrry, B.A., D.Sc., A.L.C., and 
T. A. Surrn, B.Sc., F.L.C. 


GENERAL. 


New ZEaLanD MINERAL O11s.—T. H. Easterfield and N. McClelland. J. Soc. 
Chem. Ind. 42, 39, 936-938. 

Petroleum has been found in many localities, but that occurring at 

New Plymouth, within twenty miles of an extinct volcano, was the 

only source likely to produce commercial quantities and that had to be 

stopped owing to failure of well casings. Analysis of this crude gave :— 


The oil though liquid as it runs from the bore, sets to a semi-solid grease 
owing to the large content of solid paraffins and was practically free from 
sulphur. 

Further examination of this oil revealed some interesting features, 
as indicated by the high gravity of the distillates. The benzine and 


kerosene fractions both burned with a smoky flame, and gave a contrac- 
tion of 36 and 30 per cent. respectively, on treatment with fuming 
sulphuric acid, olefines being practically absent. After this treatment 
these fractions burned without smoking, but the gravity still remained 
comparatively high, indicating the presence of cyclo paraffins. 


Cycloparaffins. 


The benzine fraction, after treatment with sulphuric acid to remove 
the benzenoid constituents, was repeatedly fractionated over a Dufton 
column, and the following hydrocarbons isolated :— 


Fraction. B.P., °C. Sp. gr. Cyclo paraffin. 
-- 69°- 74° .. 0-74 .. Methyl cyclo pentane 

78°— 83° .. 00-7790 .. hexane 
100°-104° .. 0-7669 .. ethyl cyclohexane 
115°-125° .. 0-7433  .. Dimethyl cyclohexane + octane 
146°-152° .. 00-7228 .. (n-nonane) 
160°-163° .. 0-7884 .. a-Decanaphthene 
179°-182° .. 0-7987 Undecanaphthene 
196°-198° .. 0-8042 .. Dodecanaphthene 


Benzenoid Constituent. 


The original benzine, without sulphuric acid treatment, was similarly 
fractionated and gave :— 


Fraction 1. Boiling below 90° .. 
2. » between 90°-110° 
3.  110°-140° 
4. »  140°-170° 
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On treating fraction 2 with sulphuric acid, and removing the volatile 
hydrocarbons from the acid layer by evaporation, the benzenoid con- 
stituents were regenerated by hydrolysing the sulphonic acids with 
steam at a temperature above 160°C. These hydrocarbons were 
fractionated and gave :— 


Benzene .. B.P. 80° 81° .. . 
Xylenes .. B.P. 120°-145° .. eo 


Benzene was further identified by conversion to m-dinitrobenzene, 
toluene to 2.4 dinitrotoluene, and the three xylenes by oxidation to the 
dicarboxylic acids terephthalic acid, isophthalic acid and phthalic acid, 
respectively. 

Toluene and xylene were also found in fraction 3. On similar treat- 
ment fraction 4 gave mesitylene and pseudo cumene identified by their 
trinitro derivatives. 

Naphthalene and methylnaphthalenes were isolated from the kerosene 
fraction boiling between 150°-300° by means of picric acid. 


Paraffin Waz. 


The wax was repeatedly fractionated under a pressure of 15 m.m., and 
after recrystallisation from alcohol, melting points and boiling points 
showed all members of the series to be present from tetracosane to 
hentriacontane. 8. B. 


DETERMINATION OF THE TAR VALUE OF MINERAL O1rts.—E. Casimir. Petro- 
leum, 1923, 19, 763-765. 


In the determination of tar value after Holde, by warming with 
alcoholic solution of caustic potash, acidifying the alcoholic layer, and 
extracting the residue with benzene, it has been suggested by Marcusson 
and Schwarz that the treatment with alkali should be followed by treat- 
ment with petroleum spirit before acidifying, to avoid the dissolving of 
some constituents of the oil; and Krammer recommends a further 
subsequent extraction with benzene. A mineral oil which had undergone 
the sludging test was found to have a tar value of 1-6 per cent. by Holde’s 
method, 1-4 per cent. by Marcusson and Schwarz’s method, and 1-0 per 
cent. by Krammer’s method. The extract with petroleum spirit, on 
being repeatedly treated with benzene, gave an extract with but feeble 
acidity compared with that of the primary benzene extract. The amount 
of the substances extracted by petroleum spirit is greater as the tar value 
increases. The extract gained by subsequent treatment five times with 
benzene, after the treatment with petroleum spirit, did not contain all 
the substances soluble in benzene from the alkaline solution. The 
insolubility of these substances in petroleum spirit shows them not to 
belong to the group of hydrocarbons found in mineral oils. While still 
in solution in the mineral oil the addition of petroleum spirit does not 
precipitate them. Their acid value is 0-07 per cent. of SO,, compared 
with 8-1 per cent. for the substances which occasion the tar value. The 
method of Holde, Marcusson and Schwarz gave the most accurate results, 
the method of Krammer leading to the improper exclusion of certain 
neutral bodies. The addition of water to the acidified alcoholic solution 
before the first extraction prevents the solution of some of the benzene 
in the alcohol. Incorrectly high tar values may be obtained, owing to 
the presence of sulphur dioxide in the sulphuric acid used for drying the 
oxygen in the sludge test, which results in the formation of tar-forming 
substances under the conditions of the test. H. M. 
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PETROLEUM—PREPARATION FROM Farry Oris. II.—Masakazyn Inouye, 
J. Chem. Ind. (Japan), 44, 78-110. 


A complete review of the preparation of petroleum from fatty oils is 
given. In determining the effect of different catalysers iron, copper, 
nickel, and brass were used. Carbon adheres to iron so that the latter 
is not effective. Nickel and brass are only good when fresh. Copper is 
not as good a catalyser as nickel and brass, but does not lose its efficiency 
with use. In using a copper catalyst the decomposition should first be 
carried out in a chamber maintained at 500°C. and the vapours then 
passed to a chamber maintained at 200-250° C. before condensation, 
Except for minor differences the same results were obtained from drying, 
semi-drying, non-drying, animal and sardine oil when the calcium 
salts of the fatty acids obtained from the oils were distilled. Lead and 
sodium salts of the fatty acids gave similar results. The gas produced 
during the distillation is easily combustible, giving 12,000 cal. per litre, 
and contains 7-4 per cent. CO,, 7-9 per cent. CO, 33-6 per cent. unsaturated 
hydrocarbons, 38-2 per cent. saturated hydrocarbons, and 12-9 per cent. 
hydrogen. T.AS. 


PRESSURE-TEMPERATURE CHART FOR HyprocarBon Vapours.—E. R. Cox, 
Ind. Eng. Chem., 1923, 15, No. 6, 592-3. 

The author has devised a chart by means of which the boiling points 
of different hydrocarbons over a range of pressures can be instantly 
read off. He states that “‘ the chart is not presumed to supplant experi- 
mentally derived curves, or evén to serve as a check, except roughly, 
upon such data, but is merely offered as a convenient means of readily 
deriving closely approximate values from a single boiling point where 
no other data are available.” Temperatures from 32 to 700° F., and 
pressures from 0-01 to 10,000 lb. per sq. in. are given, and the curves being 
all straight lines makes the chart very easy toread. The idea of the chart 
was suggested by the Johnson-Duhring relation between the temperature 
of a saturated vapour and the temperature of steam at the same pressure. 
The author expresses the hope that the chart may prove of material 
assistance in solving many problems in petroleum distillation, fractiona- 
tion and gasoline absorption. F. G. P. R. 


DETERMINATION OF WATER IN MINERAL O11s.—L. Losana. Giorn. Chim. 
Ind. Applicata. 4, 570-3. 

By means of agitating mineral oils with sodium amalgam or metallic 
calcium a rapid and sufficiently accurate determination for technical 
purposes of the water content can be made. When the moisture content 
is low the volume of hydrogen evolved can be measured, but in the 
presence of much water it is easier to calculate from the increased pressure 
produced within a closed vessel. F. G. P. R. 


Improvep Birumrnous Emvutsions.—H. A. Mackay. E.P. A, 202,021; 
B, 202,230 ; C, 202,231 ; D, 202,235, of Aug. 9, 1923. (Appl. March 8 and 
9, 1923.) 

Bituminous material is made into an aqueous emulsion suitable for 
use as a binding material in road-making or in the coating of wood, 
stone or felt used for roofing. The bituminous material is melted at 
about 220° F., and 4 per cent. by weight of oleic acid incorporated by 
agitation. A solution of caustic soda containing 0-5 per cent. of caustic 
soda and 30 per cent. of water, calculated on the weight of bituminous 
material, is slowly added with agitation when emulsification takes place. 
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On cooling with agitation, no separation of the bitumen takes place, and 
the resultant emulsion will take up water in any proportions. The fatty 
acid may be replaced by other fatty acids, or in part by a resin or resin 
oil. In road-making the mineral aggregate is first moistened with water 
before adding the bituminous emulsion. Carbonaceous materials are 
treated with the emulsions in briquet manufacture. T.A.S8. 


PerroLEuM Emvuisions—Process ror Treatinc.—W. 8. Barnickel, Assr. 
to W. 8. Barnickel and Co. U.S.P. 1,467,831 of Sept. 11, 1923. (Appl. 
Jan. 4, 1919.) 

Roily oil and bottom-settlings are mixed with a sulpho-fatty acid. 
The impurities and water settle to the bottom of the tank. T.A. 8. 


Biruminous Emutsion.—C. N. Forrest, Assr. to The Barber Asphalt Co. 
U.S.P. 1,464,928 of Aug. 14, 1923. (Appl. April 7, 1920.) 

A bituminous cement suitable for road material is prepared by emulsi- 
fying a bituminous base with an acid mineral oil derivative of sulphuric 
acid that is freely miscible with water. On drying out the — in 
road use the cement becomes immiscible. T.A.S8. 


Pircn Cement.—G. A. Henderson and R. G. Erwin. U.S.P. 1,464,480 of 
Aug. 7, 1923. (Appl. June 16, 1920.) 

The cement consists of pitch which has been vulcanised with from one 
to five per cent. of chlorine and hydrogen sulphide and sulphur dioxide 
gases in the presence of an accelerator of vulcanisation and protective 
colloids. T.A.S. 


Bireminous Concrete.—G. A. Henderson. U.S.P. 1,464,482 of Aug. 7, 
1923. (Appl. March 29, 1921.) 
Vegetable fibres are impregnated with a bitumen of ductility exceeding 
60 cms. at 77°F. Kieselguhr which will pass at 200 mesh sieve, is 
suspended in the mixture. T.A.S8. 


Brruminous Mastic.—G. A. Henderson. U.S.P. 1,464,481 of Aug. 7, 1923. 
(Appl. Jan. 5, 1921.) 

The mastic consists of 43-52 per cent. bitumen, combined with 48-57 
per cent. of impalpable mineral dust of exclusively colloidal sizes. It 
is used to fill the interstices between mineral aggregate in preparing 
bituminous macadam base to which a bituminous concrete wearing 
surface of 1} to 3 inches in thickness is applied. T.A.S. 


SEPARATION OF OLEFINES FROM GasEOous MrxTuRES.—B. E. Eldred, Assr. to 
Carbide and Carbon Chemicals Corporation. U.S.P. 1,465,600 of Aug. 21, 
1923. (Appl. Jan. 18, 1918.) 

A gaseous mixture containing ethylene, propylene and saturated 
hydrocarbons is treated to obtain a concentration of the propylene with 
an absorbent under pressure. The absorbent preferentially absorbs the 
propylene, and on recovering the gas from the absorbent a higher relative 
content of propylene is obtained. T.A.S. 


APPARATUS FOR PREPARING For ELectTric TREATMENT.—G. C. Kelley. 


U.S.P. 1,465,398 of Aug. 21, 1923. (Appl. Aug. 9, 1920.) 

Oil from the well is treated to facilitate the separation of water by 
passing through a tube enclosed in a hot-water drum. A preheater is 
used to cause the flue gases to heat the oil before it enters the water- 
jacketed passage. T. A. 8. 
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Roratinec Etecrrope ApPpaRATUS FoR PEeTroLEUM Emutsions.—H. (, 
Eddy, Assr. to Petroleum Rectifying Co. U.S.P. 1,466,208 of Aug. 28, 
1923. (Appl. Feb. 28, 1921.) 


The apparatus consists of a closed tank with means for maintaining a 
pressure on the contents of the tank. A rotating electrode is centrally 
disposed in the tank and means are provided for removing the electric 
potential when the pressure in the tank falls. 7. A. & 


Tue Propvuction or Benzine From Gas.—J. Strijov. Grozni Petr. Ind., 
Nos. 5-8, 1923, p. 6-37. 


Grozni crude oil and Grozni gas are both very rich in benzine, but the 
gas is put to no commercial use. The author read a paper before the 
Technical Association of Grozni in 1902, in which he indicated the 
necessity for :— 

(1) Retaining the gas in the wells. 

(2) Taking measures to prevent the escape of gas. 

(3) Introducing exploitation of the wells by means of compressors 

instead of by baling. 

(4) Pumping air into petroleum strata in order to increase the produc- 

tivity of the neighbouring wells. 


The chief marketing product of the petroleum industry is benzine, 
and thus it is necessary to produce the greatest amounts possible from 
crude oil and gas. There exist four methods of so doing :— 

(1) Distillation.—The existing plant, both in Grozni and Baku, is very 
unsatisfactory ; a large percentage of benzine is lost. The fresh Grozni 
crude oil as received from the wells contains 18 per cent. of benzine, 
whereas the actual output at present from the refineries is only 6-75 per 
cent. This loss is chiefly due to the fact that the crude oil is kept in 
reservoirs which are not hermetically sealed, and to stop this escape of the 
light products the crude oil should be kept under light pressure. 

(2) Producing benzine from gas by means of compressors and 
absorption. 

(3) The production of benzine by “ cracking" from kerosene, solar, 
and other heavy oils. 

(4) By increasing the “‘end” boiling point and including in the 
benzine fraction Grozni Ligréin, Baku Gasoline, light fractions of 
kerosene, etc. 

The analysis made of the Grozni gas shows the presence of 15-25 per 
cent. of unsaturated hydrocarbons, and from 50-90 per cent. of methane. 
According to Strijov’s calculations, 17 million cubic feet of gas escape 
every 24 hours from the Grozni crude. If every 1,000 cubic feet of gas 
contain four gallons of benzine 28,000 gallons are lost per day. These 
figures are probably lower than the actual ones. For example, two wells 
each produce 2,000,000 cubic feet of gas per day. After the benzine 
has been extracted, the residue should be used in the manufacture of 
carbon-black. 

The water from the Grozni wells contains a considerable quantity 
of iodine and bromine. 

The reserve of crude oil in Grozni is very large, and in the new and old 
Grozni district the reserves are not less than 250,000 tons. However, 
the difference between the Grozni and the Baku district is that large 
areas in the Grozni district are quickly exhausted. They start with big 
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spouters and gradually diminish. In the course of the last fifteen years, 
17 petroleum strata have been exploited and very quickly exhausted. 
The chief reason for this is that the gas has been allowed to escape freely, 
and owing to loss of pressure in the wells the crude oil could not be 
forced up. P. D. 


DerARAFFINISATION.—J. Yelin. Grozni Petr. Ind., Nos, 5-8. 


A very difficult technical problem before the suppliers of Grozni Fuel 
Oil is the removal of the considerable percentage of paraffin scale which 
is contained in the crude. The fuel oil generally represents a semi-solid 
mass between a temperature of 15-35° C., and it is evident that the use 
of such fuel, especially in Russia, where the climate is so severe, represents 
great complications. A practical solution of this question has not yet 
been achieved, but very interesting results have been obtained in the 
course of investigation. Gurevitch’s experiments show that the vapour 
of the fraction which contains most of the paraffin scale is super-heated 
up to 450° C. on its way to the condenser ; thus the transformation of 
the solid high-melting paraffin scale into low-melting paraffin scale takes 
place with the separation of a small quantity of gas, and the paraffin 
scale is obtained in crystalline form, allowing of easy separation by 
ordinary filter press. Zelinsky is making special investigations of the 
methods proposed for the deparaffinisation of Grozni crude, and inter 
alia has reported on the application of sulphur dioxide, which effects the 
deposition of a large percentage of the paraffin scale, and of the asphalt 
bodies. He found that by these means the temperature of solidification 
of crude, or of its residue, is lowered by 20° C. P. D. 


Tae ANALYsIs OF Petrroteum Gas.—T. Ackermann. Grozni Petr. Ind., 


Nos. 5-8. 


Four samples of gas from two Grozni spouting wells have been analysed 
as follows: After passing through kerosene, sp. gr. 0-809, 33-65 per cent. 
are absorbed, thus showing that there is an enormous percentage of 
benzine in the gas, The temperature at which the gas escapes from the 
wells is 50-75°C. The respective densities of the gas are: (1) 1-22; 
(2) 1-35; (3) 1-72; (4) 1-70. P. D. 


GroLocy or THE Ucnuta O1t-Fretps.—D. W. Nalivkin. Y.P.S.T. IV., 


No. 2, p. 235. 


The investigation of the groups of Spirifor Anossifi by biometrical 
methods has shown that 8. Anossifi from Central Russia and Taman, 
and 8. Anossifi from the middle devon of the Urals, represent different 
forms. Further investigations have demonstrated that the beds contain- 
ing the Spirifer Anossifi of Central Russia and Taman belong to the 
upper Devon. In this case a section of the Devon of Taman could be 
represented as follows: (1) the lower part of the section is composed 
by a suite of shales and sandstones, with diabasic layers ; (2) beds with 
Rhynchonella Meyendorfi; (3) Domanik; (4) Limestone with Spirifer 
Anossofi ; (5) Clays with gypsum ; (6) Limestone with Spirifer Archiaci. 

The Uchta oi! deposit is a regular, very gradually sloping cupola-like 
anticlinal. The nucleus of cupola consists of a sub-domanikal petro- 
liferous series of beds and by Domanik. The outcrops of Domanik are 
surrounded by a concentric band of strata containing Spirifer Anossifi. 
These strata conjointly overlie the Domanik, and are in their turn covered 
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by clays with gypsum, and beds containing Spirifer Archiaci. Petro. 
liferous area is considerably larger than was previously estimated. The 
absence of a Graben casts a doubt on the bearing of dislocation phenomena 
on the origin of the Uchta deposit, P. D. 


DISTILLATION AND REFINING. 


Natura GasouinE A Goop Rerinery D. Wyant. 


Nat. Petr. News., 1923, 15, No. 40, 99-107. 

The Bureau of Mines has installed an experimental plant for refriger- 
ating wax distillates by means of highly volatile gasoline in place of the 
usual ammonia, sulphur dioxide, or carbon dioxide. A fairly detailed 
working description of the plant is given, which embodies the usual 
compression and expansion systems, but cooling was done directly by 
the expanded gases, and not by a brine system. The only disadvantage 
in the use of gasoline is the risk of fire, and since no corrosion of the plant 
should occur, the chances of leaks should be negligible, and a well- 
ventilated building would prevent any dangerous accumulation of gas. 
A pressure of 120 lbs. appeared all that was necessary when using a 
gasoline of sp. gr. 0-630, with initial boiling point 15° C., final 119° C 
and 50 per cent. over at 58°C. A temperature of -36° C. was obtained 
in the cooling coil when expanding 1} cu. ft. per minute, and a room 
temperature of 14-16° F. was easily maintained. Tables are given with 
operating figures of the different runs made, and a chart with the atmos- 
pheric, cold room and entering and leaving vapour temperatures. The 
work described is not intended to be conclusive, but rather to indicate 


to others the possibility of employing a cheap and readily obtainable 
cooling mediurn. F.G. P. R. 


ABSORPTION OF GASOLINE FROM NaturAL Gas.—G. A. Burrell. Chem. and 


Met. Eng., Dec. 29, p. 544-5. 


Activated charcoal, i.e., prepared from cocoanut shells, is used for the 
continuous extraction of gasoline from natural gas. The phenomena of 
absorption is regarded as taking place in three stages : (1) The formation 
of a layer of adsorbed gas, one molecule in depth on the surface of the 
pores ; (2) The formation of another layer of varying depth held by the 
attraction of the solid and vapour; (3) Absorption due to capillary 
attraction. The first occurs when the partial pressure of the vapour in 
the gas mixture is practically zero, the second when the first is satisfied 
and similarly with the third. 

Charcoal wiil retain 10 to 20 per cent. of its weight of gasoline and 
absorption is selective so that while the gaseous hydrocarbons are at 
first absorbed they are gradually displaced by the higher members of the 
series until the absorbent is saturated with these. 

The absorbing vessels are arranged in series and when saturation is 
reached open steam is admitted until distillation is complete. This 
vessel is now cooled with the residual gas from another vessel, which 
has the effect of removing the water vapour, thus making it ready for 
subsequent absorption. 8. B. 


Mexican DISTILLATES ACCORDING TO THE FRASH 


Metuop.—D. W. Sissingh. Breun. Chem. 4, 113-18 (1923). 


Mexican crude oil (sp. gr. 0-976) was distilled according to the method 
of Engler. When the temperature of the vapour reached 200° C. super- 
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a. heated steam was introduced into the still. Five fractions according to 
D sp. gr. were taken: (1) Heavy benzine, 0-820; (2) Kerosene, 0-820- 
i 0-850 ; (3) Gas oil, 0-850—0-900 ; (4) Spindle oil, 0-900-0-940 ; (5) Machine 
oil, 0-940, and over. The original crude oil had a sulphur content of 
5 percent. The fractions had the following sulphur content : (1) 1-27 per 
cent. ; (2) 1-48 per cent. ; (3) 2-32 per cent. ; (4) 2-6 per cent, ; (5) 3-64 
per cent., residue 5-7 per cent. Seven desulphurising distillations were 
carried out with the following desulphurising agents: (1) 500 gr. CuO 
with 700 g. oil; (2) 1125 gr. CuO, 150 gr. PbO, and 225 gr. Fe,O, with 
400 gr. oil; (3) 720 gr. Fe,O, with 600 gr. oil; (4) lux masse (53 per 
cent. F,0,) with oil; (5) a mixture of 1230 gr. CuO, 170 gr. PbO, and 
170 gr. Fe,O, with 400 gr. oil ; (6) 1600 gr. CuO mixed with oil by use of 
an air blast, until the temperature at which superheated steam is intro- 
duced has been reached (the still was not fitted with an agitator) ; (7) the 
same method as (6) with a mixture of 1420 gr. CuO, 180 gr. PbO and 
230 gr. Fe,O,. Method (6) gave the best results, Fe,0, gave the 
results. With method (6) the sulphur content of the fractions 
was (1) 0-78 per cent. ; (2) 1-22 per cent. ; (3) 1-00 per cent.; (4) 1-28 
per cent.; (5) 1-32 per cent. T.A.8. 


Fractionat Distittation.—E, J. Winter. Chem. and Met. Eng., 29, 11, 
482-4. 


The simplest cases of fractionation are those where the constituents 
are completely miscible in one another, and no chemical affinity exists 
between them. Mixtures of members of the same series belong to this 
class. If, however, the constituents have an affinity for each other, or not 
completely miscible, the problem of fractionation becomes more difficult 
as the composition of the mixture is constantly changing during its 
passage through the column. Thus the distillation of alcohol is rendered 
difficult by the presence of higher alcohols and ethers which are more 
soluble in ethyl alcohol than in water and ammonia being more soluble 
in water than alcohol. 

The still should have a capacity 50 per cent. larger than the charge, 
and although the vertical type leaves more room for foaming, the heating 
arrangement of steam coils is simpler with the horizontal type. The 
incoming steam should be split up into a number of branches not exceeding 
200 diameters. This will condense all the steam at 4 or 5 Ibs. pressure 
at a velocity of 6000 ft. per minute assuming a temperature difference of 
30° or 40°C. 

Higher velocities increase the rate of heat transmission per degree, 
but gives a lower temperature difference. When open steam is used the 
area of perforations should not exceed the cross sectional area of the tube, 
otherwise the wear is excessive. Columns are usually of the plate or 
“ filler” type, the former being the more efficient, owing to the vapours 
having to pass through a liquid seal in the form of small bubbles thus 
exposing large surfaces. The vapours are never in equilibrium with the 
liquid phase, and have to pass through a misty liquid phase which does 
not exist in the case of “ filler” columns. 8. B. 


MANUFACTURE oF Sopium Hypocatorite.—H. F. Zoller. Ind. Eng. Chem., 
Aug., 1923. 

Efforts to produce a cheap highly-concentrated solution of sodium 
hypochlorite that would be stable, have so far not met with much success, 
but if all claims by the present author are substantiated the problem 
appears to be near solution. The method of manufacture is based on the 
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hydrogen-ion control system, and the solution is heavily buffered, in 
order that the reaction will not rapidly change to yield an unstable solu. 
tion. A solution containing 5 per cent. of available chlorine is considered 
as a concentrated solution, though solutions with 10 and 15 per cent. can 
readily be prepared by the same method. Direct chlorination by chlorine 
gas of a solution containing 10 per cent. of sodium hydroxide, and 2-5 per 
cent. of sodium carbonate will give a 99-100 per cent. yield of sodium 
hypochlorite solution containing 5 per cent. of available chlorine with 
pH approximately 10-5 per cent. It is not necessary to cool the solution 
during the reaction or to store in a cool place, and temperatures between 
15° and 40° C. do not affect the yield. The use of amber bottles is also 
unnecessary, since it has been found that the influence of daylight on 
this solution is practically negligible. It is true that increase of tempera- 
ture accelerates the activity or chlorinating power, but does not affect 
the internal decomposition at the stable region in pH 10 to 10-5. It 
has been found desirable to maintain the concentration of sodium carbon. 
ate at 2-5 per cent. whatever the amount of sodium hydroxide in the 
solution to be chlorinated, and in making large quantities it is only 
necessary to measure the volume of chlorine introduced. With small 
quantities it is more convenient to follow the reaction by estimating the 
available chlorine by means of sodium thiosulphate and sodium iodide. 
Allowing 50 per cent. for labour costs the author calculates the cost of 
producing 2-5 and 5 per cent. available chlorine sodium hypochlorite at 
6-8 and 16-2 cents. per gallon, with soda ash, caustic soda and chlorine 
at 2, 4 and 7-10 cents. per Ib. F. G. P. R. 


Tue WorkinG-up or Petroteum Restns.—H. Siebeneck. Petroleum, 1923, 
19, 939-941. 

After the distillation of the principal products from petroleum, 
extremely viscous brown red substances come over, which have no 
appreciable value, and are usually burned under the stills. They contain 
unsaturated hydrocarbons, and yield cyclic compounds on destructive 
distillation. This resinous fraction is difficult to free from water owing 
to its consistency. A similar fraction is produced in the working-up of 
lignite tar. The fraction from petroleum may be distilled with steam 
at 400° C., and it amounts to 0-3 per cent. of the petroleum. Its sp. gr. 
is above 1, its Ubbelohde softening point about 45° C., and its flow point 
60°C. The residue was led through a water separator into a steam 
drying oven. The steam, carrying particles of oil, and the oil vapours 
were washed and the oil collected. The fraction may be dried in about 
12 hours, and the product has the properties of natural asphalt. The 
yield is 99 per cent. of asphalt, 0-6 per cent. of oil, and 0-4 per cent. loss. 
The recovered oil has a sp. gr. of 0-950/15, and a viscosity of 3-03 Engler 
at 50°C. When the fraction was distilled in vacuo with steam an oil 
fraction was again obtained, and 42 per cent. of pure dark-yellow asphalt 
of excellent quality. The cracking distillation at ordinary temperature 
with steam gave 31-3 per cent. of paraffin oil, 10-3 per cent. of resin, 
47-7 per cent. of coke, and 10-7 per cent. loss. By passing the products 
of the distillation through a special cracking tube or division, heated by 
flue gases, 39-3 per cent. of paraffin oil, 51-1 per cent. of coke, and 9-6 per 
cent. loss were obtained. H. M. 


IMPROVEMENTS IN THE PuRIFICATION OF O1ts.—H. M. Ridge and W. R. 
Hodgkinson. E.P. 203,354 of March 4, 1922. 

Undesirable unsaturated bodies and sulphur compounds giving rise to 

bad colour or odour in oils are removed by filtering through a porous 
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DEPHLEGMATORS—IMPROVEMENTS ReEtaTInG tTo.—D. C. Brandon. 


DISTILLATION OF PETROLEUM—IMPROVEMENTS RELATING TO.—M. Simonoff, 


Purtrication oF Minerat O1rs.—A, E. Dunstan. E.P. 201,223 of July 23, 


PuriricaTion or Hyprocarsons.—A. G. fir Chem. Ind. E.P. 193,802 of 
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medium holding, in a conveniently divided state, an activated or acti- 
vating material. A convenient porous medium is dehydrated or partially 
dehydrated bauxite and a suitable activating material is copper or copper 
oxide. Bauxite in the form of coarse powder is impregnated with a 
solution of copper acetate or other organic salt of copper, or with an 
ammoniacal solution of copper and ignited so as to deposit copper oxide, 
copper suboxide or metallic copper in the conveying medium. The 
copper should be present to the extent of one per cent, of the mass. 
Copper oxide, suboxide, or metallic copper may be mixed with bauxite, 
but does not give so good a result as the impregnation method. After 
use the filtering medium is freed from organic matter by draining or 
otherwise and then roasted in an oxidising atmosphere at a temperature 
not sufficiently high to remove the water of hydration present in the 
material. The amount of copper used varies from five to twelve per 
cent. of the weight of oil to be treated according to the nature of the oil. 
A. &. 


E.P. 


203,481 of Aug. 1, 1922. 

A dephlegmator column is divided in sections, each section being 
traversed by a bundle of cooling tubes. Vapours rising through the 
dephlegmator are partially condensed on the cooling tubes. Steam is 
fed into the bottom of the dephlegmator to assist in the revaporisation 
of the condensate. Fractions are taken from the various sections of the 
dephlegmator and by controlling the steam and cooling water to the 
apparatus cuts can be obtained that do not require redistillation. Arrange- 
ments are provided for continuously removing the water condensing in 
each section. T. A. 8. 


M. Beninson and F. Gros. E.P. 200,118 of Jan. 4, 1922. 


Distillation is carried out by means of electrically heated elements 
distributed uniformly about the liquid. The elements consist of chrome- 
nickel wire or ribbon in the form of spirals or grills. More economical 
use of heat is claimed, and stills may be built of lighter material than when 


ordinary firing is used. T. A. 8. 


1923. (Appl. April 22, 1922.) 
Mineral oils, particularly naphtha are treated with chlorine in the 
presence of water, or with an aqueous solution of hypochlorous acid. 
A naphtha containing 0-146 per cent. of sulphur, when acted upon by 
0-426 per cent. chlorine in the form of chlorine water gave, on distillation, 
after treatment with weak alkali, a distillate of 0-720 sp. gr., and having a 
sulphur and chlorine content of 0-01 per cent. The distillate does not 
attack copper, has an excellent smell and gives no reaction for sulphur. 
The residue from the distillation on filtration through absorptive sub- 
stances gave an oil of good colour and smell, and containing 0-04 per 
cent. of sulphur. T. A. 8. 


Aug. 7, 1923. (Convention, Germany, Feb. 21, 1922.) 

The hydrocarbon to be purified is treated with liquid sulphur-dioxide, 
the operation being made more economical by giving the hydrocarbon 
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repeated extractions with sulphur dioxide, partly saturated with the 
resinifying bodies it is desired to remove and a final extraction with pure 
sulphur dioxide. The process is applicable to the treatment of lignite 
tar oil, to the purification of commercial anthracene or montan wax. 
T. A. 8. 


Or Stiux.—P. Heffler, Assr. to H.C. Simmons. U.S.P. 1,463,698 of July 31 
1923. (Appl. Jan. 28, 1922.) 


A setting for an oil still is fitted with two sets of chequer-brick work, 
The products of combustion are made to pass through each set of chequer 
brickwork in turn, the other set having a current of air passed through it. 

T. A. 8. 


AppaRATus FoR TREATING HyprocarsBons.—B. Andrews. U.S.P. 1,464,918, 
Aug. 14, 1923. (Appl. Sept. 13, 1919.) 


The apparatus consists of a tower having a centrally disposed liquid 
elevating conduit having its lower end terminating in a body of liquid 
in the base of the tower. The vapour to be treated is forced into the 
lower portion of the conduit, whereby liquid and vapour are raised up the 
tower, the liquid falling back in a finely-divided state, and being brought 
in intimate contact with the vapour. T. A. 8. 


REGENERATION OF ANHYDROUS ALUMINIUM CHLORIDE.—G. R. Stewart, 
Assr. to A. 8. Hirsing and W. C. Hollister. U.S.P. 1,464,373 of Aug. 7, 
1923. (Appl. Nov. 26, 1921.) 

Aluminium chloride is separated from petroleum coke by oxidising the 
carbon content to the gaseous state, thus freeing the occluded aluminium 
chloride which is converted into aluminium oxide and chlorine, and 
by further heating in a reducing atmosphere aluminium chloride is 
regenerated. =. A. &. 


Gas Scrusper.—H. G. Johnston. U.S.P. 1,465,397 of Aug. 21, 1923. 
(Appl. Sept. 13, 1922.) 

Gas is scrubbed free from oil or the like, by passing it along with water, 
down a conduit centrally disposed in a packed tower. The bottom 
outlet of the conduit is kept covered with water, oil and tar collecting 
on the surface of the water being continually removed. Gas on escaping 
from the bottom of the conduit ascends the packed tower, the packing 
being kept moistened by means of water-sprays. T. A. 8. 


Moror Fvuets. 


Moror Atconor—Irs Tazory anp Usze.—J. P. Foster. Sugar News, 1923, 
2, 521. 

The best motor fuel is considered to be a mixture of alcohol and ether, 
but the corrosive action of the products of combustion of this fuel is « 
serious problem. The author has shown that the best means of neutralis- 
ing this corrosion is the addition of primary, secondary, or tertiary amines 
to the fuel previous to use. F. G. P. R. 
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Benzot As A Motor Furet.—A. C. Fieldner and G. W. Jones. Chem. and Met, 


Eng., Dec., 29, p. 543. 

The crude benzol or light oil as obtained in coke-oven practice contains 
corrosive sulphur compounds in addition to unsaturated bodies, which 
oxidise and polymerise to gummy deposits. Comparative tests were 
carried out to note the performance of this class of fuel before and after 
refining. The engine used for the purpose was a four-cylinder Lycoming 
with 3} ins. bore and 5 ins. stroke, coupled directly to an electric dynamo- 
meter and revolution counter. The speed of the engine was kept constant, 
and an orifice plate inserted between the carburettor and manifold, in 
order to keep the amount of air-fuel mixture constant. The air-fuel 
ratio was adjusted to 10-1 to 1 and 13-5 to 1 from ultimate analysis of 
fuel and composition of exhaust gases. A testing period of 40 hours 
at 1000 r.p.m. was adopted, cooling water kept at 150° F., and readings 
taken every 15 mins., and samples of exhaust gas every hour. At the 
end of the run the fuel consumption was noted. Also the weight of 
carbon and any gummy deposits found on the cylinder, piston, valves, 
etc. Under these conditions the crude was found to give heavy deposits 
of gummy matter, which caused sticking valves after only 16 hours run, 
with both air-fuel ratios. Acid refined and Gel refined benzol both 
ran the full test of forty hours without serious trouble, and showed only 
small amounts of gummy deposits. 8. B. 


ror Inrernat-ComBustion Enornes.—A. G. Bloxam. (Comm. from 


J. D. Riedel, A.G.) E.P. 202,805 of Aug. 30, 1923. (Appl. July 6, 
1922.) 


A mixture of 50 pts. by weight of tetrahydronaphthalene and 50 pts. 
of petrol of sp. gr. 0-725, or a mixture of 50 pts. tetrahydronaphthalene, 
and 40 pts. heavy petrol of sp. gr. 0-760, and 10 pts. gasoline of sp. gr. 
0-650, provides a fuel of sp. gr. about 0-850, and which, owing to its low 
ignition point, may be used in any normal motor car better than ordinary 
petrol. The speed of explosion of such a mixture is slower than that of 
pure petrol, and hence “‘ knocking "’ in high compression engines is avoided. 
The mixture may be further mixed with other fuels such as benzene. 
Instead of tetrahyd phthalene, decahyd phthalene may be used. 

T. A. 8. 


Moron Fuxt.—F. W. Rohrs. U.S.P. 1,460,767 of March 7, 1923. (Appl. 


Dec. 17, 1921.) 


The motor fuel consists of a mixture of 1 to 3 parts acetone, 25-35 pts. 
petroleum distillate, and 50-80 pts. benzol. The proportion of benzol 
increases between the limits set with increase in temperature. T. A. 8. 


CrackING. 


Crackine or Perroteum Gas-Liquip Puase.—G. Egloff. Ind. Eng. 


Chem., 1923, 15, No. 6, 580-3. 

In the United States at present 28 per cent. of the gasoline output is 
produced by cracking, and henceforward few refineries will be able to 
run at a profit without a cracking plant capable of dealing with heavy 
oils. In 1921, out of 443 million barrels of crude oil, 88 million barrels 
of straight run, and 34 million barrels of cracked gasoline were produced. 
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By 1931 it is estimated that a total of 300 million barrels of gasoline will 
be required, of which half will be produced by cracking. To be commer. 
cially successful a cracking plant must be able to operate on kerosene, 
gas oil, fuel oils, topped crudes and crude oil depending on the prevailing 
market price. The vapour phase processes can only treat light oil 
distillates of the kerosene character, and their high cost per gallon, small 
throughput, and large gas losses, make them now of doubtful commercial 
utility. The catalytic method, such as that employing aluminium 
a. chloride, is also ruled out by the cost of the process, though the products 
leave nothing to be desired. In the liquid-gas phase process, of the 
Burton type, the dangers due to explosions of the stills and the large fire 
risk, militate against their use, whilst only light oils can be operated on. 
The gas-liquid phase process, however, greatly diminishes the fire and 
explosion risk, owing to the small amount of oil present in the fire zone, 
and the great strength of the pressure reaction vessels. Moreover, 
heavier oils, such as fuel oils and topped crude can be used in these plants. 
The author describes the well-known Dubbs’ plant which is operating 
successfully in the United States. F. G. P. R. 


HypDROGENATION OF PARAFFIN BY THE BERGIuS MetHop.—H. I. Waterman 
and N. J. Perquin. Proc. Acad. Sci. Amsterdam 26, 226-30 (1923). 


The cracking of paraffin in a 2500 c.c. autoclave, gas heated to 435° C., 

alone and in the presence of hydrogen at pressures varying during a 

particular experiment from 40 to 110-20 atm., was studied. The paraffin 

had the following properties : d # 0-913, Shukoff solidifying point 50-6° C. 

and MclIikiney bromine No. (addition) 0-5. Transparent yellow to red 

oils were obtained in the Bergius experiments, but in the absence of 

hydrogen dark opaque oils were obtained. Small negligible quantities 

, of carbon were deposited in both cases, and complete conversion to oil 

: and gas occurred. In both methods the distillate to 220° C. was 22-8- 

25 per cent. after one hour at 435° C., 36-42 per cent. after 2 hours, 

52-56 per cent. after 3 hours, and 57-60 per cent. after 4 hours. The 

gas loss in every case was below 7 per cent. Products of lower specific 

gravity were always obtained in the hydrogen treatment experiments 

than in the simple cracking operation. The amount of hydrogen absorbed 

is considerable, and slightly lower bromine addition numbers of the 

products (19, 20-8 and 20-8, as against 27-6, 26-1 and 23-9). ‘The Bergius 

method is considered by the authors to be superior to cracking without 
hydrogen under pressure. T. A. 8. 


Lieut O1rts anp GASOLINE—METHOD AND APPARATUS FOR MANUFACTURE 
or.—The Texas Co. (Communicated to A. E. White.) E.P. 200,534 of 
Jan. 12, 1922. 


The apparatus consists of a tube system in which oil is heated to 
cracking temperature and cracking chambers, in which cracking takes 
place. The operation is carried out at pressures of 100-400 Ib. per 
sq. in., according to the oil used, and the character of the product desired. 
The oil to be cracked is passed through the tube system at such a rate 
that the temperature at which incipient cracking takes place is only 
attained as the oil leaves the tube and enters the cracking chamber. 
Auxiliary heat, if desired, may be applied to the cracking chamber, this 
most conveniently being affected by insulating only the upper part of the 
2 cracking chamber, and applying heat to the lower portion, or, if desired, 
a the chamber may be heated within electrically. With the type of oils 
% employed in cracking operations the temperature of the cracking chamber 
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is maintained at 750-850° F, (399-454° C.), and within the coil a tempera- 
ture of 800-950° F. (426-510°C.). The vapour from the cracking 
chamber is submitted to fractional condensation, the lighter fractions 
being removed and the heavier condensate being returned to the process, 
where it is used to preheat the incoming oil whilst the heavy non-volatile 
portions containing carbon are taken from the bottom of the cracking 
chamber. A plurality of connected, cracking chambers may be used in 
conjunction with one heating coil. A scraping mechanism is provided 
to remove carbon deposited on the walls of the cracking chamber. Gauges 
are provided for indicating the height of the oil in the cracking chambers 
which also contain vapour. T. A. 8. 


HyprocarBon Ors—Crackina or.—A. F. M. Seigle. E.P. 190,723 of 


Dec. 20, 1922. 

Petroleum, peat, shale, resin, naphthalene or lignite oils and heavy 
tars are fed through a preheater to the lower part of a vertical annular 
retort, heated by a flame projected from an oil burner down the central 
cavity. The vapours pass over discs on which are placed chips of copper, 
iron, aluminium, nickel, etc., to act as catalysts. The vapours are 
heated to a temperature of 550-650° C., and pass from the retort to coolers, 
which are surrounded by jackets containing calcium chloride solution or 
water, which by liberation of steam under pressure are maintained at 
constant temperature, e.g., 250-300° C. and 180° C., respectively. Uncon- 
densed vapours are passed to a water-cooled condenser, and either to a 


compressor or scrubber, in which they are washed with heavy oil. 
T. A. 8. 


Crackinc Hyprocarson O1ts.—W. F. Garagher and W. A. Gruse. E.P. 


174,885. (Additional to E.P. 174,087 and 174,088.) 


In high-pressure stills employed for the cracking distillation of petro- 
leum oils, etc., the formation of carbon deposits on the still bottoms is 
prevented by means of circulating the oil. Eduction tubes are fitted 
in the still, and by means of a small quantity of gas (e.g., steam, inert gas 
or gases produced by the cracking) led into the bottom of the tubes, a 
circulation of oil is brought about on the air-lift principle. F.G. P. R. 


MeTHop AND APPARATUS FOR DeEHYDRATING, DisTILLING AND CRACKING 


Hyprocarson O1s.—E. O. Linton. E.P. 180,657 of May 3, 1922. 
(Convention (U.S.) May 26, 192i.) 

Heavy oils such as Mexican-Panuco and other asphaltic oils or 
residuals, are treated to remove water, distilled and the vapours cracked. 
The dehydrator still is situated above the distillation still, oil being 
carried from the bottom of the dehydrator to the lower portion of the 
cracking still by means of a vertical pipe. Oil entering the dehydrator 
flows in thin films on to the hot walls, the water being removed as steam. 
It then flows to the bottom of the cracking still, where it is vapourised, 
the vapours being brought to cracking temperature in the upper portion 
of the still. After cracking the vapours are removed, condensed and 


redistilled. Asphaltic residues are taken from the cracking still. 
T. A. 8. 


Tae Continvovus DeHyDRATION AND DisTILLATION OF TAR OR OILS, AND 


THE CRACKING oF Resipvats.—T. D. Wilton and Wilton’s Patent 
Furnace Co. E.P. 200,933 of July 24, 1923. (Appl. April 24, 1922.) 


The patent is an addition to E.P. 127,700 (J., 1919, 5294). In this 
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patent tar or oil is passed through a series of heating coils under pressure, 
and suddenly released into an expansion chamber after each coil, whereby 
the lighter constituents are volatilised. The present patent is extended 
to include the cracking operation which is carried out in a coil heated to 
350° C. or upwards, instead of 230-300° C. as in the former patent. To 
facilitate replacement of the coil heated to the higher temperature the 
coils are placed side by side instead of concentrically. T. A. 8. 


DisTILLaTION AND CRACKING oF MineRAL O1s.—N. V. 8. Knibbs. U.S.P. 
1,459,156 of Oct. 5, 1920. 


Heavy hydrocarbon oils to be cracked or distilled are sprayed into 
the top of a chamber, where they meet a current of hot gas, consisting of 
products of combustion of heavy residue oils, entering at the bottom 
of the chamber. The temperature of the entering gases may be from 
600° C. to 1200° C., whilst at the top of the chamber the temperature may 
be from 200° to 400°C. Atmpspheric pressure may be employed, or 
pressures ranging from 50 to 200 lb. per sq. in. F. G. P. R. 


Crackinc or Hyprocarson O11s.—F. T. Manley, Assr. to the Texas Co. 
U.S.P. 1,462,143 of July 17, 1923. (Appl. Oct. 10, 1917.) 


Oil is charged into an elongated vertical still and maintained at a 
temperature and pressure sufficient for cracking. A desired level is 
maintained in the still, cracked products being removed through a 
condenser, and some residuum being also removed. The heavier portions 
of the distillate are returned to the bottom of the still for further cracking. 

T.A.8 


Hyprocarsons—Process or TrEATING.—L. H. Manning. U.S.P. 1,462,068-9 
of July 17, 1923. (Appl. April 16, 1921.) 


Oils are cracked by heating them in a closed chamber, means being 
provided for agitating the oil. The heating chambers are tubular, and 
are traversed by rods carrying inclined vanes. On rotating the rods the 
desired movement is conveyed to the oil. Cracking is carried out at a 
temperature of 700° F. T. A. 8. 


TREATMENT oF Hyprocarsons.—W. F. Rittman. U.S.P. 1,462,247 of 
July 17, 1923. (Appl. Feb. 5, 1917.) 

Oil is cracked in two stages. In the first stage the operation is carried 
out under such pressure that the oil remains in the liquid phase. After 
this stage the desired product is removed and the residue vapourised and 
cracked under pressure in the vapour phase. T. A. &. 


MAnuFACTURE oF GasoLINE.—R. Yates. U.S.P. 1,465,752 of Aug. 21, 1923. 
(Appl. July 6, 1920.) 

Oil is cracked in both gaseous and liquid phases in cylinders fitted with 
an inner rotating drum. Vapour is forced into the drum, causing oil 
previously present in the drum to occupy the annular space between the 
drum and the cylinder. The exterior of the cylinder is heated, the oil 
being partially cracked and heat being conveyed to the vapour in the 
drum, which also undergoes decomposition. By reducing the pressure 
low boiling products are removed, and are subjected to fractional con- 
densation. T. A. 8. 
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Lusricatina AND WAXES. 


A MELTING-PoInT Bripcre ror Prerrotatums, SHALE O1Ls AND SHALE-OIL 


Distitiates.—L. C. Karrick and V. F. Parry. Ind. Eng. Chem., 1923, 
15, No. 6, 600-2. 


Owing to the difficulty of even approximately determining the melting 
point of greases and such like substances by the usual methods the authors 
have devised an apparatus in which a rod is electrically heated in such a 
way that any required constant temperature difference exists between the 
two ends, whereby a constant and even fall of temperature is maintained 
along the length of the rod. A thin line of grease is spread along the rod, 
and a movable air blast blowing on to the line of grease is started at the 
hot end and moved at a fixed rate towards the cooler end. The melted 
portion of the grease is obliterated by the blast which, however, leaves 
the unmelted portion undisturbed. This point is quite sharp, and by 
means of a formula employing the temperatures at each end of the rod, 
and the distance of the unmelted point from the hot end the melting 
point of the grease can be calculated. F. G. P. R. 


Vapour Pressures or SOLUTIONS OF BENZENE, HEXANE AND Cyclo HEXANE 


Vanious Tyres or Luspricatine O11s, with MoLEcuULAR WEIGHT 
Data.—R. E. Wilson and E. P. Wylde. Ind. Eng. Chem. 15, 801-9 
(1923). 

Oils prepared from California, asphalt base and paraffin base petroleum, 
and castor oil were used. For @ given mean molecular weight the 
deviations from Raoult’s law arranged the oils in the following order of 
increasing tendency to absorb the volatile hydrocarbons—California, 
asphalt base, paraffin base and castor. This order is the order of increas- 
ing molecular weight for a given viscosity. Graphs and tables are given, 
showing the behaviour of the mineral oils and volatile solvents over a 
considerable range of temperature. T. A. 8S. 


PuRIFICATION OF HyDROCARBONS.— Whitehall Petroleum Co. (Communicated 


from A. Greenspan. E.P. 203,098 of June 22, 1922.) 


The present methods of dewaxing oil distillates, consisting of chilling 
and filtering or centrifuging the distillates, presupposes that all the wax 
is crystalline if the process is to be successful. In the presence of amor- 
phous wax neither process is successful. Both types of wax may be 
removed if the oil is diluted with kerosene, chilled so that the crystalline 
wax is deposited and separated by filtration. The filtrate is then distilled 
till it is free from amorphous wax, when satisfactory lubricating oil stock 
remains. T. A. 8. 


Lusricatine Liquip To BE Appzp To Moror Sririt.—T. Aspden and W. J. 


Tolley. E.P. 202,830 of Aug. 30,1923. (Appl. Aug.11 1922.) 


The mixture consists of 50 per cent. mineral co'za oil, of sp. gr. 0-850, 
30 per cent. mineral oil of sp. gr. 0-908, 10 per cent. of sperm oil of sp. gr. 
0-895, 7-5 per cent. naphthalene, 1-5 per cent. camphor gum, and | per 
cent. of oil soluble dye. The addition of 1 liquid ounce of the composition 
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to two gallons of petrol or benzol is sufficient to satisfactorily lubricat« 
the cylinder walls, piston rings, and valve guides uf a small engine, and 
will prevent the deposition of carbon. T. A. 8. 


SEPARATION OF Wax FROM MinERAL Stocx.—C. H. Hapgood, Assr. to 


The DeLaval Co. U.S.P. 1,464,707 of Aug. 14, 1923. (Appl. Oct. 22, 
1921.) 


The wax containing lubricating oil stock is submitted to two successive 
refrigerations, whereby the wax is thrown out of solution and submitted 
to centrifugal force. The first refrigeration is produced by passing the 
wax free oil through a heat exchanger, where it cools the i incoming stock. 
The second refrigeration is produced by cooling with ammonia. 

T. A. 8. 


Coat AND ASPHALT. 


Mernvizen’s MerHop oF Dryine to Soup Fvets.—D. J. W. 


Kreulen. Chem. Weekblad, 1923, 20, 529-532. 


The method indicates the content of water indirectly by the loss 
sustained on heating. The space between two concentric vertical copper 
pipes, each closed at the bottom and open at the top, is occupied in the 
lower part by a liquid, the boiling point of which represents the tempera- 
ture at which drying is to be conducted, while the upper part, filled with 
small stones, acts as a condenser. The pipes are surrounded by a double 
mantle to prevent air cooling. A copper tube is welded to the bottom 
of the inner copper pipe, and ends about 1 cm. above the surface of 
concentrated sulphuric acid in a narrow-necked 10-litre flask. A frame 
carrying metal pans, in which the substance to be dried is placed, is 
inserted in the inner copper tube, and at the top of this a thermometer 
indicates the temperature. Heat is applied to the bottom of the outer 
copper pipe, the inner pipe acts as a chimney, and air is drawn through 
the apparatus from the flask. Samples of coal were dried, using water, 
xylol, and dichlorbenzol as liquids, and concordant results were obtained 
in a shorter time than by the usual method. The results being plotted 
in the form of curves, a correction for oxidation could be introduce ., 
The method is simpler than the American system, as it does not necessitate 
the use of compressed air. The best results were got by drying 5 minutes 
at 175°C, H. M. 


Vertica, Retort ror THE DisTILLaTION oF SHALE AND BITUMINOUS 


Mareriats.—Razen Schaefer and Co. E.P. 190,109 of July 27, 1923. 
(Appl. May 1, 1922. Convention (Germany) Dec. 7, 1921.) 


The distillation chamber is formed between two heated walls enclosing 
a relatively narrow space. This space is divided by vertical venetian- 
blind like gratings into several compartments. Two spaces on either 
side of a pair of gratings are filled with the material to be distilled, the 
space between the gratings being used for the escape of the products of 
distillation. The gratings may be fitted so as to be easily removed as a 
whole, and in cases where distillation is facilitated by the use of steam 
this is introduced into the space normally used for the reception of 
vapours so that it is driven through the gratings across the material to 
be distilled. T. A. 8. 
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a be 
‘RetorT For Orn SxHate.—H. L. Brown. E.P. 202,107 of Aug. 16, 1923. 
(Appl. June 14, 1922.) ° 
Shale in lump form is fed into an oblique rotating retort, through which 
it progresses in a shallow layer. The material is subjected to light 
ysical shocks as it proceeds through the retort, whereby it is broken 
up and fresh surfaces presented for the disengagement of gases. Steam 
is admitted during distillation. The retort works continuously, the 
lighter vapours being removed at the inlet end, and the heavier vapours 
at the exit end. T. A. 8. 


HyprocarBon rrom SHALE—PRocEsS AND APPARATUS FOR EXTRACTION 
or.—D. T. Day. U.S.P. 1,467,757 of Sept. 11, 1923. (Appl. July 12, 
1919, and 1,467,758, Appl. Aug. 22, 1919.) 


Shale is fed into an insulated chamber from whence it passes to an 
externally-heated horizontal retort. The vapours produced in the retort 
pass through the mass of shale in the insulated chamber, whereby part 
of the organic content of the shale is removed. In U.S.P. 1,467,758 the 
above apparatus and method is used to crack heavy hydrocarbon oils, 
which are previously mixed with shale to form a dry non-caking mixture, 
which is fed to the retort. The shale is utilised as a scouring medium to 
keep the interior of the retort free from carbon. 7. A. &. 


Heat Treatment or Orn SuHates.—E. Stansfield. U.S.P. 1,459,932 of 
April 3, 1920. 

A retort for the treatment of oil shales, coal, peat, etc., has a bed 
plate composed of carborundum slabs inclined at an angle greater than 
the angle of repose of the material, which passes over the heated surface 
in narrow streams. The temperature of the bed plate increases towards 
the lower end. The thin layers of material require less time for complete 
removal of volatile constituents, which are drawn off at several points 
along the length of the retort in order to prevent undue cracking by 
contact with the heated surface. F. G. P. R. 


Om Saate Rerort.—W. M. Strong. U.S.P. 1,462,023 of July 17, 1923. 
« (Appl. July 20, 1920.) 
be Shale is caused to traverse a long distillation chamber by means of a 
mechanical conveyor. The distillation chamber is heated from below 
by furnace gases. Ducts convey furnace gases over the openings provided 
for charging and discharging shale, thus preventing the admission of air 
and the oxidation of the hydrocarbons. T. A. 8. 


Om SHatz Rerort.—J. Mayes and R. Homrighous. U.S.P. 1,465,277 of 
Aug. 21, 1923. (Appl. Aug. 16, 1920.) 

Shale is caused to traverse a horizontal retort the under surface of 
which consists of an enclosed bath containing molten lead. Arrange- 
ments are provided for removing vapours at several points along the 
length of the retort. T. A. 8. 
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i by 8S. Bowman, F.ILC., Harorp Moorz, MSc., 
Remrry, B.A., D.Sc., ALC., and T. A. Sirs, B.Sc., 


GENERAL. 


MEASUREMENT OF THE RELATIVE ABSORPTION ErrFicrencres or Gas ABSOR- 
BENT Orrs.—R. E. Wilson and H. 8. Davis. Ind. and Eng. Chem. 15, 9, 


, 567. pp. 947-950. 
Although the methods employed by the authors were similar in that 
=~ they measured the vapour pressure of the absorbed material in the 
; absorbent, the work was carried out independently. Seven of the 
absorbent oils used were petroleum distillates and, in addition, one coal 
ILEUM tar distillate. The former were represented by :— 
Chem. 1. Distillate boiling between 230° and 360° C. 
2 and 3. The lower and higher boiling fractions of 1. 
ail 4and 5. Being 2 and 3 after acid treatment. 
: 6 and 7. Cracked distillates have boiling ranges of 2 and 3. 
In view of the importance of the recovery of “light oil” from coal 
292. gas, benzene was used as a means of determining the absorption capacities 
of these oils. Accurate molecular weight determinations were made in 
order to ascertain whether the absorption capacity varied inversely with 
~~ these (Raoult’s law). Incidentally, it was noticed that the molecular 


weights of the higher boiling fractions were about 40 points higher than 
the low boiling fractions, and for the same boiling range there was little 
difference between the straight run and the cracked distillates. Also, 
that acid treatment reduced molecular weights 8 to 10 points. In each 
case the author used a standard solution of benzene in the absorbent and 
measured the vapour pressure, but whereas the percentage of benzene 
and temperatures used differed, the results, calculated from percentages 
of saturation pressures at a given temperature, plotted against the 
molecular fraction of benzene in solution, were in close agreement. In 
both sets of results, oils 2, 4 and 6 (low-boiling fractions showed a slight 
deviation above Raoult’s law, and oils 3, 5 and 7, a slight deviation 


conditions is substantially the same for all. The coal tar oil is a rather 
difficulty of handling rule out its use. 


Bata TEMPERATURES OF VISCOMETERS OF THE SayBoLtT Tyre.—W. H. 
Herschel. Ind. and Eng. Chem. 15, 9, pp. 945-6. 


Instruments of the Saybolt and Barbey type, where the oil containing 
tube projects above the level of the bath, are liable to give appreciable 
differences between the nominal temperature of the test and the actual 
temperature of the oil during the run. With the Saybolt viscometer the 
usual directions are that the bath must be held constant at such a tem- 
perature as will maintain the desired temperature in the standard oil 
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tube, but as the thermometer is usually withdrawn from this tube at the 
commencement of flow, the variation in temperature of the oil during a 
run is unknown and must depend on several factors. This variation 


renders it difficult, if not impossible, to get agreement, and the authors! 


have so modified the instrument as to have this under control, and then 


be able to apply the necessary correction factors. The chief dimensions} 


of the instrument are retained, but the several factors have been worked 


out in order to give reproducibility and conversion to terms of absolute} 


viscosity. 8. B. 


Centrirucine Emutsions.—E. E. Ayres. Trans, 


Amer. Inst. Min. Met. Eng., No. 1276-P, Oct., 1923. 

The function of centrifugal force and gravity is to bring the suspended 
globules into contact and cause their coalescence by rupturing the films 
around the globules. Centrifugal force has little more effect than 
ee wens ee but is much better for subsidence, which 

is proportional to the force applied. The adjustment of the centrifuge 
rotor depends on the extent of coalescence that is desired. One reason 
for this is that the hydrostatic pressure of emulsions is not proportionate 
to their specific gravity, for instance, 0-96 in. of water may be required 
to balance | in. of emulsion having a sp. gr. of 0-86. In the case of a 
water-in-oil emulsion, the water globules move outwards, and the 
coalesced water layer represents dead space, reducing the capacity of the 
rotor for the oil phase. Similarly the oil globules in an oil-in-water 
emulsion move inwards, and the oil layer represents dead: space. Where 
industrial requirements allow of a partial separation, for example, the 

increased yields may be obtained, say, in the proportion of ten to one. 
When “ cut production ” is dehydrated in the field the moisture is reduced 
to 1-2%, and the oil stored, when the emulsion accumulates in the tanks, 
particularly if reagents have been used in the field. When the percentage 
of inorganic matter in the emulsion is high, ee 
solution of caustic soda, soda ash or sodium silicate, heated and settled, 
and afterwards centrifuged. Water-soluble colloids tend to break water- 
in-oil emulsions, the most efficient being sodium-rosin soap containing 
60% dry matter. When crudes contain salt water, removing the water 
is tantamount to removing the salt. Some low viscosity crudes, con- 
taining under 2% of water, can be reduced to 0-1% moisture by centri- 
fuging at high capacities. To the more viscous crudes sodium-rosin soap 


acid sludge and sour oil free from suspended sludge are but 
the sour oil deposits acid sludge on standing. The oil will have received 
effiicent acid treatment. The viscosity of the oil prevents the entire 
separation of the acid sludge. Well-coalesced sludge may be separated 
from even viscous oils by centrifuging. The emulsions formed when 
water is agitated with sour oils are water-in-oil, and require an hydrophile 
colloid for their resolution. A sour oil may be washed efficiently by 

with starch solution, and afterwards neutralised with a caustic 
soda solution. 0-1% by weight of starch has been found to be sufficient. 
When sour oils are neutralised with caustic soda the soap formed tends 
to stabilise the water-in-oil emulsion. The addition of water causes the 
emulsion to break down. Solutions of starch or other hydrophile colloids 
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USTRIAL ADSORPTION OF GAS AND VAPOUR WiTH ACTIVATED CARBON.— 
A. B. Ray. Chem. Met. Eng., 1923, 29, No. 9, 354-9. 

Activated carbon is now largely used in industrial and military gas 
masks and smoke helmets, for extracting gasoline from natural gas, 
benzol and light oils from coke oven gases, vapours of volatile solvents 
from the air and for many other purposes. For industrial application 
the carbon must have mechanical strength, and relative high apparent 
density. Pure gas or vapour is held by carbon in two ways: (a) rather 
loosely by capillary condensation, and (6) more firmly by the specific 
attractive forces of the carbon. The total amount held is called the “ satur- 
ation ” value, and the more firmly held part (6) the “ retentivity” or 
specific adsorptive capacity. When the concentration of gases or vapours 
is low, retentivity is the chief factor in evaluating an adsorbent, but when 
the concentration is high the total sorptive capacity is important. Various 
types of activated carbon are compared with the different forms of 
inorganic porous bodies—such as silica gel and sil-o-gel—in their capaci- 
thts of In all cases it is 
shown that carbon, when activated in the proper way, is superior to the 
inorganic materials owing to “the specific attraction--i.e., the force 
subsisting between the solid and the gas molecules—being much greater 
with charcoal than with silica.” As a rule, gases and vapours are sorbed 
‘in the order of their boiling points, but with activated coconut charcoal 
the more chemically reactive substances are preferentially adsorbed. 
. Thus silica gels adsorb water vapour in preference to hydrocarbon vapours, 


, superior in practical working. Carbon that is saturated with water will, 
' in fact, adsorb hydrocarbon vapours, which actually displace the water 
in the carbon. This, however, only occurs at ordinary temperatures, 
and recovery of vapours held by the carbon can be readily effected by 
passing steam at 100-150° C. through the carbon, which can then be 
rapidly cooled by sluicing in cold water, and is ready for use without 
drying, an important advantage over other adsorbent materials which 
have to be dried before use. Vacuum may be applied to assist in remov- 
ing the adsorbed vapours and the carbon may be externally heated by 
steam coils or the like where water soluble products are being recovered, 
though even with acetone direct steam can be employed as a large 
proportion of the former can be condensed almost free from moisture. 
The more important fields in which activated carbon can be advan- 
tageously used are: (1) separation and recovery of vapours and gases ; 
(2) purification of gases ; (3) storage of gases ; (4) catalysis ; and (5) pro- 
duction of high vacua. Examples are given of all these uses, with a 

lengthy list of references to technical and patent literature bearing on 

the subject. F.G. P. R. 


New Zeatanp Miverat Orrs.—T. H. Easterfield and N. McClelland. Chem. 


and Ind., 1923, 42, 936-8. 
Three classes of oil kauri, shale and natural mineral oil have been 


Plymouth. This oil is practically tod 
ents, but contains 12-13% of paraffin wax and all fractions have « specific 
age A somewhat higher than similar fractions from other mineral oils. 

The following constituents have been identified—methylcyclopentane, 
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cyclohexane, methyleyclohexane, a-decanaphthene, undecanaphthene. 
dodecanaphthene, benzol, toluol, three xylols, naphthalene, a-methyl, 
naphthalene, | : 4-dimethylnaphthalene and the paraffins from CucBy 
to Hg, excluding Cy Hye. F.G.P.R 


SEPARATION oF Gas MrxturEs By DIFFUSION INTO STEAM UNDER 


PRESSURE.— 
F. Fischer, H. Schrader, and A. Jaeger. Brennstoff.-Chem., 1923, 4, 
289-296. 


By passing gas mixtures and steam in counter current on either side 
of a porous earthenware wall, and thence through condensers to receivers 
& substantial separation of the light and heavy constituents of the gas 
mixture can be achieved. Medium gas and steam velocity and relatively 
low steam pressure give the best results. The earthenware wall may be 
satisfactorily replaced by Raschig rings, but sand and narrow tubes do 
not give such good results. Illuminating gas containing 44-45% of 
hydrogen gave 70-74% and 95% of hydrogen in the first and second 
runnings through the apparatus. F. G. P.R. 


Parntine oF Or. Tanxs.—Chem. Met. Eng., 1923, 29, No. 18, 792. 


The U.S. Bureau of Mines are carrying out large scale tests of the 
value of different coloured paints for reducing evaporation losses from 
oil tanks. Previous tests indicated that evaporation from tanks pai 
white averaged 1-1$%, less than from those painted red, and 2$% less 
than black tanks. Dark colours absorb heat and highly glossy surfaces 
are less absorptive than mat surfaces. Tin plating and aluminium paint 
gave the best results, but iron coated with tin rapidly corrodes and 
aluminium paint rapidly flakes off. In a particular case the rise in 
temperature of the benzine in a tank painted black was 140% greater 
than in a similar white tank. F.G. P.R. 


Water Sotvsie SutpHonic Acips rrom Petrroteum Ons.—H. E. Hum- 


phreys, F. M. Rogers, and O. E. Bransky, Assrs. to Standard Oil Co. of 
Indiana. U.S.P. 1,474,933 of Nov. 20, 1923. (Appl. Oct. 25, 1918.) 


Water soluble sulphonic acids are obtained by treating petroleum oil with 


strong or fuming sulphuric acid and separating the acid sludge. The 
sludge is then washed with hydrocarbon oil, diluted with water, heated 
and allowed to settle. The sulphuric acid layer is drawn off and the 
sulphonic acids purified. The acids have a combining weight of about 
360. T.A.8. 


APPARATUS FoR SEPARATING Ort FROM Sanps anp Rocxs.— 


W. J. Reilly. U.S.P. 1,475,028 of Nov. 20, 1923. (Appl. Feb. 17, 1922.) 


The apparatus consists of a still fitted with a heating element and a 
grinding device situated near the top of the still. The still contains hot 
oil, into which the oil-bearing material is introduced. Two separators 
attached to the bottom of the still serve for the removal of unvolatilised 
material. T.A. 8. 


Snort Cuts Testinc Naturat Gas py Coarcoat Metnop.—R. C. Alden. 


Nat. Petr. News, 1923, 15, No. 48, 89. 


The charcoal method of testing natural gas is now accepted. 
for the purpose of settling royalties and evaluating new fields. In 
making the test the specific gravity of the gas must be known in order 
that proper saturation of the charcoal may be effected. The ific 
gravity gives the approximate and the charcoal test the precise yield of 
gasoline obtainable from the gas. In order to facilitate testing a calcu- 
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lator on the slide rule scheme has been devised by the author. The specific 
gravity of the gas to be tested being unknown, it is possible by the use 
of the calculator to at once read off the number of cubic feet of gas that 
have to be passed through the charcoal in order to get complete satura- 
tion, the approximate number of gallons of gasoline contained in 1000 cu. 
ft. of the gas, and the rate at which the gas should be passed through the 
charcoal tester. F.G. P. R. 


Uses anp Lowrration or Caarcoat Process.—G. C. Oberfell and R. C. 


Alden. Refiner, 1923, 2, No. 11, 7-10. 


Activated charcoal has now become a practical means of recovering 
condensible constituents from natural gas and other vapours. In 
general a cycle of three containers is Bh Boy in one of which the 
charcoal is adsorbing, in the second the already saturated charcoal is 
being steamed out to remove the condensed liquids, whilst in the third 
the steamed charcoal is being cooled by the stripped gases issuing from 
the first container. The charcoal at present used for gasoline extraction 
is almost exclusively made by the dry distillation of cocoanut shells, 
with a subsequent treatment with steam at 850° C. to completely remove 
all volatile organic matter. The supply of shells is quite equal to the 
demand in spite of fears expressed on that point, but manufacturing 
costs still remain high, as only 12% of the raw material is converted into 
suitable charcoal. Treatment of the dry distilled shells with selenium 
oxychloride in place of steam as an activating agent has been successfully 
performed, but the charcoal is stated to be not so good. Direct com- 
parison between charcoal extraction and other processes is very difficult, 
on account of the varying conditions of use and the meagre details 
available for comparison. In all actual trials the charcoal has extracted 
from 25 to 50% more gasoline from natural gases than oil adsorptive 
processes, but it should be stated that the latter could be improved to 
bring them more in line with charcoal if it were economic to do so. Char- 
coal is also stated to produce a more stable product than oil plants. The 
best method of comparison was to test the gas before extraction at 
different oil adsorption and charcoal plants by means of the regulation 

charcoal adsorption tester, and obtain the average ratio between the 
actual plant figures and charcoal tester figures. In this way both 
processes were compared with one standard method. As the mean of 
very many tests the charcoal plants were found to exceed the charcoal 
tester figures by 55% more than the oil extraction plants, but this figure 
is considered to be excessive. So far as installation costs are 

there is not much difference, though the running costs of an oil adsorption 
plant decreases more rapidly with increase of size of plant than in the 
case of charcoal plants. As, however, charcoal can work profitably on 
much leaner gas then oil extraction plants, the best methods for using 
Ge tenet ene (a) on lean gases ; (6) on the stripped gas issuing from 
oil extractors ; (c) as portable plants in exploiting new gas fields. By 
and further profits secured F. G. P. R. 


Evits or Cranxcase Or Ditution In InTERNAL-ComBUSTION ENGINES.— 


W.F. Parish. Nat. Petr. News, 1923, 15, No. 42, 45-8. 


Lubricating oil has three functions to perform : 
surfaces apart, and so avoid wear ; (2) to maintain a lubricating seal 

between the piston rings and cylinder walls to preserve compression ; and 
(3) to burn cleanly without leaving a deposit of carbon. Before the year 
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1913 the usual lubricating oil had a viscosity of 180-190 Saybolt seconds 
at 100° F., which would now be classed as extra light motor oils, and would 
not be used. In those days, however, very volatile fuels were obtainable, 
and no trouble was experienced from dilution of the lubricating oil by 
heavy ends from the fuel with the resultant wear on bearings and moving 
ze parts. Owing to increased demand for motor spirit this was gradually 
# increased in specific gravity and final boiling point, carburettors and 
th engines being improved to accommodate the heavier fuel. These 
Bar, improvements, however, did not extend to prevention of heavy unburnt 
fuel passing through to the crankcase, and the author shows the effect 
of this by the increase in renewals of moving parts of the engine that has 
progressively occurred since 1913. Crankcase dilution increases regularly 
to a point where a balance occurs and excess leakages of fuel are thrown 
off as vapour through the breather. At this point, however, the lubri- 
S cating oil has been reduced to the consistency of a heavy kerosene, and 
j has lost most of its properties as a lubricant. A chart is given, showing 
that extra heavy oils will bear a dilution of 16%, medium oils, 8%, and 
light oils only 2% before the viscosity falls below the danger point of 
180 Saybolt seconds at 100° F. Charts are also given which show that, 
as the end boiling point of commercial fuels was raised, so the demand for 
heavier lubricating oils increased, but at the same time the sales of spare 
engine parts went up in far greater proportion. The author recommends 
more frequent draining of the crankcase as being much cheaper than 
replacement of worn out parts, and insists that on no account should the 
crankcase and engine be washed out with anything but clean lubricating 
oil. The original paper should be consulted for statistical details brought 
forward to prove that an increased use of lubricating oil is an economy 
for the motorist. F. G. P. R. 


DISTILLATION AND REFINING. 


Rerintnc or Petrroteum wits Liquip Dioxipe.—L. Edeleanu. 
Z. angew. Chem., 1923, 36, 573-580. 
While a distillate from a Pennsylvanian crude oil gives an ill i 
oil of excellent quality when refined by the usual process, distillates from 
ian and some other crudes yields illuminating oil of very poor 
quality, which generates smoke and an unpleasant odour in burning, 
and has a poor lighting value. This is the case with crudes containing a 
high proportion of aromatic and unsaturated heavy hydrocarbons of 
high carbon content, even when the physical properties of the distillate 
correspond with those of a good illuminating oil, as the behaviour of the 
oil as an illuminant depends upon its chemical constitution. It was 
found possible to burn such oils satisfactorily in lamps of a special con- 
struction, but this condition of use diminished their commercial value. 
The unsaturated constituents of such oils could be isolated by conversion 
into sulphonic acids and treatment with superheated steam. The 
same oils when deprived of their contents of aromatic and unsaturated P 
hydrocarbons were found to burn quite satisfactorily. The separation vse 
of heavy hydrocarbons by treatment with sulphuric acid was found to be ; 
impracticable commercially for Roumanian oils, as the loss on this 
operation was 25%. The separation of the hydrocarbons by organic 
solvents, such as alcohol, acetic acid and various ethers, was too costly 
for adoption. On shaking up a distillate from Bustenari crude, of 
sp. gr. 0-82, with liquid sulphur dioxide and allowing the mixture to 
stand, two layers were formed, the under layer consisting of sulphur 
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dioxide, and the hydrocarbons soluble in that compound. 

layer was a purified distillate of sp. gr. 0-803, and the under layer, or 
extract, had a sp. gr. of 0-865. The distillation limits of the two portions 
of the oil were approximately the same. The paraffin hydrocarbons are 
difficultly soluble in liquid suphur dioxide, and almost totally insoluble 
when the temperature is below —10°C. The naphthenic hydrocarbons 
are difficultly soluble at low temperatures, but their solubility increases 
with rise in temperature more rapidly than that of the paraffins, while the 
aromatic and unsaturated hydrocarbons of the illuminating oil fraction 
are soluble in all proportions at low and high temperatures. On adding 
to a petroleum distillate in a closed vessel liquid sulphur dioxide a certain 
when further additions of sulphur dioxide form a layer containing dis- 
solved aromatic hydrocarbons. In treating a distillate containing a high 
proportion of aromatic hydrocarbons, it is necessary to keep the tempera- 
ture down at —10° C., as at —7° C., or above, the two separate layers are 
not formed, and much of the paraffin hydrocarbons dissolve. The 
amount of sulphur dioxide required is about two-thirds of the weight of 
the distillate. By treatment of a Bustenari illuminating oil fraction 
with sulphur dioxide its lighting power was increased from 7 to 14 Hefner 
candles. The distillation of the extract gives a solvent, known as white 
oil or turpentine substitute, and a residue which finds use as fuel oil for 
Diesel engines. This treatment has been applied to the separation of the 
hydrocarbons in lignite and shale oils, from the light fractions of which 
benzol and toluol are obtained, and from the lubricating oil fractions, by 
separation of aromatic and resinous substances, lubricating oils of good 
cold test. During the sulphur dioxide treatment of petroleum distillates 
their sulphur content is considerably reduced. The principal parts of 
the apparatus for the Edeleanu process are two coolers, in which the 
distillate and the liquid sulphur dioxide are cooled to the necessary 
temperature, the mixer, in which the mixing of the two liquids and 
separation into layers takes place, and two evaporators, in which the 
refined product and the extract are freed from sulphur dioxide, which is 
recovered, recondensed, and cooled for further use. Diagrams of the 
plant for intermittent and continuous treatment are given. The process 

serves for the production of valuable illuminating oils from low esta 
crudes, rich in asphalt and sulphur, and the production of ——. + oils 
of low cold test from petroleum and from lignite tar oils. H. M. 


TREATMENT oF Liqguip Hyprocarsons.—A. E. Dunstan. E.P. 204,078 of 


April 22, 1922. 

Aliphatic liquid hydrocarbons containing unsaturated bodies, e.g., 
cracked spirit, are refined by treatment with chlorine water or hypo- 
chlorous acid, and subsequent hydrolysis of the chlorine 
formed with aqueous alkali. The large losses which occur when such 
spirit is treated with sulphuric acid are avoided and a motor fuel of high 
detonation value is obtained. T. A. 8. 


Portrication oF Crackep Srrrit.—F. G. P. Remfry. E.P. 205,808 of 


July 22, 1922. 

Cracked hydrocarbons are treated in the vapour phase with dense 
porous activated charcoal, whereby the compounds which cause ‘‘ gum- 
ming" are polymerised. The operation is carried out at a temperature 
10°—20° C. above the final boiling point of the liquid. Cracked spirit of 
final boiling point 200° C. was passed at the rate of 2-5 c.c. per minute 
over 85 grms. of activated charcoal maintained at a temperature of 220°C., 
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and the vapours condensed. Sweet smelling colourless distillate 
(400 c.c.m.) was obtained, which did not go off colour or deposit gum on 
keeping. The treatment may be carried out in the presence of hydrogen, 
or under pressure, but this is not essential. After use the charcoal can 
be reactivated in the usual manner. T. A. 8. 


Moror Srrairs anD IMPROVEMENTS RELATING TO PRODUCTION OF.— 


F. Tinker. E.P. 205,289 of Sept. 5, 1922. 

For the satisfactory recovery of petrol on a ‘‘ topping” plant it is 
essential to have a cooled tor column, and also apparatus for 
the recovery of the petrol carried by the permanent gases. In the present 
invention both effects are obtained, without expensive plant, by the use 
of cooled condensate from the fractionating column to scrub the perman- 
ent gas. This oil is then returned to the top of the fractionating column, 
where it assists in the work of dephlegmation by cooling the vapours, and 
at the same time gives up the petrol it has removed from the permanent 
gas. T.A.8. 


IMPROVEMENTS IN THE PURIFICATION OF Oms, WAXES, AND THE LikE.— 


Oil Refining Improvements Co., and J. J. Hood. E.P. 206,535 of 
May 4, 1922. 


The removal of impurities from oil hy materials such as bauxite is a 
function of the relative dielectric constants of the oil, and the impurity 
as well as the nature of the bauxite. A bauxite may be so active that 
instead of working only on the impurities it removes other substances and 
allows the impurities to pass through the bauxite filter. The bauxite 
may be degraded by the addition of iron impurity in the form of iron 
sulphate, caustic soda, salts of nickel, or copper, or alkali salts, before 
roasting so that only the desired impurities are removed from oil when 
the latter is filtered through the bauxite. The amount of degrading 
necessary for a bauxite to be used on a given oil is determined by experi- 
ment. The facts explain many of the anomalies observed when working 
with bauxite. T.A.8. 


Castnc-Heap Gas—Process AND APPARATUS FoR ConpENSING.—G. E. 


Gray. U.S.P. 1,470,116 of Oct. 9, 1923. (Appl. Oct. 28, 1920.) 

The casing-head gas is passed a column fitted with cooled 
layers of finely-divided metallic contact material, the layers being 
continuously cooled by circulating cooling liquid through them. The 
condensed liquid is drained away and the uncondensed gases are led to a 
second similar apparatus, where, in addition to being cooled, wae 
also scrubbed with liquid hydrocarbon. 8. 


Separation or Hyprocarsons From Water.—W. A. Brown. U.S.P. 


(A) 1,472,384 and (B) 1,472,385 of Oct. 30, 1923. (Appl. Feb. 24, 1919.) 
(A) Water is separated from oil by mixing the emulsion with alcohol, 
and distilling under pressure, so that alcohol and light hydrocarbons 
volatilise but not the water. (B) Mixtures of hydrocarbons and water 
are mixed with finely divided absorbent clay, and the mixture heated. 
On allowing to stand the water and clay are precipitated. T.A.8. 


oF HypRocaRrBon In.—T. E. Robertson. 


Communicated from Power Specialty Co. U.S.A. E.P. 206,029 of 
Nov. 23, 1922. 

Hydrocarbon oils are heated in a tube or other still to a temperature 
sufficiently high to volatilise all the fractions it is desired to distil. The 
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of vertical chambers traversed by vertical tubes through which 
pumped. Each condenser is controlled so that it removes a required 
fraction from the vapours. The hot condensates are also used for 
preheating oil, and the hot air pumped through the condenser tubes is 
used in combustion under the still. T.A.8. 


Rerinine or O1.—C. B. Forward. U.S.P. 1,473,402 of Nov. 6, 1923. (Appl. 
Jan. 9, 1919.) 
Oil is passed through a coil suspended in the flue of a steam boiler, 
coking of the oil being avoided. It is then passed to vessels where it is 
treated with the steam from the boiler and fractionated. T. A. 8. 


Perroteum Rerintinc Arraratus.—C. B. Watson. U.8S.P. 1,474,395 of 
Nov. 20, 1923. (Appl. April 2, 1920.) 

A horizontal cylindrical still is fitted with a dome and is partially 
filled with molten metal maintained at a predetermined level. The 
molten metal is carried to the top of the dome and forced downwards 
through a nozzle, into the centre of which petroleum oil isdelivered. A 
good contact between the molten metal and the oil is ensured, and 
vapours formed are carried off to a condenser. T.A.8. 


RESOLUTION oF Emutsions—Process AnD Apparatus ror.—C. H. Hapgood, 
Assr. to De Laval Separator Co. U.S.P. 1,474,670 of Nov. 20, 1923. 
(Appl. March 25, 1922.) 

A reagent, adapted to cause the separation of the constituents, is 
added to a flowing stream of emulsion which is then treated in a centrifugal 
machine. The back pressure of the flowing stream is used to regulate 
the rate of supply of the emulsion and the treating agent. T. A. 8. 


Process ror Treatinc Orrs.—F. W. Bayard, Assrs. to E. J. du Pont de 
Nemours Co. U.S.P. 1,474,136 of Nov. 13, 1923. (Appl. Aug. 17, 1918.) 


Olefines and other unsaturated bodies are removed from tar distillate, 
containing chiefly benzol, toluol, and solvent naphtha by treating the 
distillate with 70-75 per cent. sulphuric acid and removing the acid sludge. 
The loss of aromatic bodies is avoided. T.A.8. 


Moror FvEts. 


Wetcutep Inpex Numper ror Motor Furrs.—W. A. Gruse. Chem. Met. 
Eng., 1923, 29, No. 22, 970-1. 

Wilson and Barnard have pointed out that the dew point of gasolines 
bear an approximate linear relationship to the temperature figure at 
which 85% of the spirit has distilled off during the conventional Engler 
distillation test (J. Ind. Eng. Chem., 1921, 18, 906, and J. Soc. Automotive 
Eng., 1923, 12, 287). This 85% point bears a better relationship to the 
dew point than any other point on the distillation curve, but owing to the 
possibility of producing by suitable blending gasolines that have the 

same 85% point, but entirely different characteristics, the author con- 
ceived the idea of obtaining a better approximation to the dew point by 
means of utilising several points on the distillation curve. The points 
chosen were selected on account of their importance in actual use in 
motor engines, and were the temperatures at which 10, 20, 50, 70 and 90% 
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stillate oil is then passed to a separator, from whence the vapours are passed to 
pum on condensers and the residue to a heat interchanger, where it is used to 
trogen, heat the incoming crude oil. The condensers are in series and consist 
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distilled off, and also the final boiling point. The latter is important, 

owing to the fact that a small amount of heavy ends in a gasoline raises 

the dew point markedly and hence decreases the effective volatility of the 

fuel. The temperature figures at the above points are added together 

and give the index figure for the gasoline under examination, the lower 

the index figure the better the fuel. It was found that by plotting the 

= dew points as determined directly by experiment against the index 

2a numbers obtained by the above method a straight line curve was obtained 

a3 when working on a large variety of motor fuels. The index number thus 

obtained is therefore an equal indication with the dew point of the value 

and properties of any motor fuel, and it is claimed gives a much better 

; differentiation between gasolines than does the ordinary distillation 

— curve. Dew points being difficult to determine can therefore be super- 

d seded by index numbers, which can be obtained during ordinary routine 

; testing, and as the former are known to place motor spirits in their order 

of merit as found in actual practice the latter are equally as informative, 
but far more readily obtainable by the ordinary worker. F.G. P.R. 


Liquiy or ALCOHOL IN THE PropvuctTion or.—A. E. 
Dunstan and F. B. Thole. E.P. 205,367 of Nov. 16, 1922. 


The necessity of using a substance as a ‘binder’ to render stable 
mixtures of liquid hydrocarbon and alcohol is avoided by cooling mix- 
tures of hydrocarbon and alcohol so that a denser layer separates out. 
This layer, consisting mainly of aqueous alcohol and mineral oil is re- 
moved, and the residual mixture is found to be stable; i.e., not to 
separate into two layers, at ordinary temperatures. A mixture consisting 
of 10% commercial alcohol (containing about 5% water) and 90% petrol 
gives a denser layer, at 20° C., having a volume of 5-6% of the mixture, 
whilst the upper layer consists of 94-95% petrol, about 6% of alcohol 
and a very small amount of water. On further cooling to —10°C. a 
further dense layer of about 0-6 to 0-7 per cent. of the mixture is obtained, 
containing about 75% petrol, 25% alcohol, and a very small proportion 
of water. The upper layer consists of 5-6% alcohol, 94-95% petroi, 
and a water content too small for measurement. This mixture is homo- 
geneous and stable and is satisfactory for use as fuel. T.A.8. 


Liquip Furts—ImprovemMents Retatine To.—P. Lennox and J. C. Calder. 
E.P. 205,582 of July 21, 1922. 


A cheap motor fuel is prepared, consisting of 46% alcohol, 50% water, 
and 4% of hydrocarbon. « The alcohol used may be denatured, additional 
oxygen may be obtained by adding -67 gr. barium peroxide, and -2 gr. 
hydrochloric acid per litre. The fuel may be further improved by the 
addition of -67 gr. picric acid per litre. T.A.8. 


Gas Derermtnation Saves Motor Fvet.—Chem. Mel. Eng., 1923, 29, 
No. 14, 620. 


Experiments by the U.S. Bureau of Mines have proved that substantial 
saving of fuel can be obtained by adjustment of the carburettors on 
motor cars based on analyses of the exhaust gases. An increased mileage, 
with a saving of 22% of fuel, was obtained with a fleet of government 
motor lorries. A portable carbon dioxide indicator removes all guesswork 

G. P.R. 
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Moron Fuet.—W. C. Perry. U.S.P. 1,471,916 of Oct. 23, 1923. (Appl. 
Feb. 27, 1923.) 


The fuel consists of a solution of naphthylamine in petrol. T. A. 8, 


Moror Fuet.—J. J. Murphy. U.S.P. 1,471,566 of Oct. 23, 1923. (Appl. 
July 5, 1922.) 
20 parts alcohol. T.A.8. 


Liquip Moror Fvrt.—aA. A. Backhaus, Assr. to U.S. Industrial Alcohol Co. 
U.S.P. 1,474,135 of Nov. 13, 1923. (Appl. May 28, 1921.) 


The fuel consists of petroleum distillate and butyl alcohol of over 
98% strength. T.A.S8. 


CRACKING. 


Catatytic Crackine or Heavy Hyprocarsons.—Erdél u. Kohle-Verwer- 
tung A.-G. E.P. 204,458 of Aug. 1, 1922. 

Oil is cracked by heating to a suitable temperature (350-380° C. in 
the case of paraffin wax) in a still containing a layer of catalyst, ¢.g., 
activated charcoal. Contact of the oil with the catalyst is ensured by 
pumping the oil from the bottom of-the still and returning it at the top 
above the layer of catalyst. Light hydrocarbons are removed as vapour 
through a dephlegmator. From wax (mp. 51°O.) a 50-80% yield of 
light distillate sp. gr. ‘755 is obtained and the residue in the still consists 
of viscous oily matter and a solid of high setting point. The deposition 
of carbon is avoided. T.A.8. 


VaPouR-PHASE CRACKING Process.—L. de Flores. Refiner and Nat. Gasoline 
Mfr. 8, 7-10 (1923). 
A vapour phase cracking equipment consists of 8 furnaces, each 
@ vertical coil of 1-5 in. tubing reduced to | in. in the cracking 
zone. Oil is passed through these tubes at a velocity of 16,000 ft. per 
minute, and thence to an expansion chamber. The oil is pumped 
through strainers at 200 Ib. pressure, and reduced by needle valves before 
entering the tubes to 75-125 lb pressure. The pump and tube pressures 
are recorded on the same dial, thus readily indicating the condition of the 
tubes. The lining of the expansion chamber can be readily removed for 
cleaning. A plant dealing with 1000 barrels a day costs 25c. per barrel, 
and a further l5c. for refining. T.A.8. 


Low-Bomine Hyprocarsons—Process or Manvuracture or.—G. L. 
Prichard and H. Henderson, Assrs. to Gulf Refining Co. U.8.P. 1,473,316 

of Nov. 6, 1923. (Appl. Nov. 19, 1921.) 
A mixture of high-boiling oil and aluminium chloride is maintained at 
a high temperature, and the low-boiling vapours produced are removed. 
Additional high-boiling oil heated to a higher temperature than the 


anp Crackine Perroteum.—J. L. Gray. U.S.P. 1,474,147 of 
Nov. 13, 1923. (Appl. Oct. 25, 1918.) 

Petroleum is injected into the bottom of a series of tubes filled with 
molten material. The tubes are connected at the top to a common 
header by which the treated petroleum is removed. T.A.8, 
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Metnop or TrEeaTInG Perroteum.—D. W. Hoge, Assr. to Bash Oil and 


Refining Co. U.S.P. 1,474,755-6 of Nov. 20,1923. (Appl. (1) June 24, 
1916; (2) May 25, 1918.) 

Heavy petroleum oils are cracked by passing them in the vapour phase 
through a long narrow conduit maintained at cracking temperature. 
The conduit consists of a number of parallel pipes connected at the ends 
so that the vapours frequently and abruptly change direction of flow. 
The formation of carbon is thus prevented. In (2) the cracking coil is 
suspended in a bath of molten lead maintained at a temperature of 
650-1000° F. T.A.S8. 


ror Treatinc O1m.—G. Egloff and H. P. Beuner, Assrs. to 


Universal Oil Products Co. U.S.P. 1,470,353 of Oct. 9, 1923. (Appl. 
Aug. 23, 1920.) 

Oil is cracked by heating in a coil connected with a vapour chamber. 
Vapours from the chamber pass to dephlegmators, which are connected 
to a common header from whence they pass to a condenser. Liquid 
condensing in the dephlegmator is returned to the coil. T.A.8. 


Lusricatine anD WAXES. 


Removat or Wax Perroteum Lusricatine 


L. D. Jones. Trans. Amer. Inst. Min. Met. Eng., No. 1275—P, Oct., 1923. 


In the “ cold settling ” process formerly employed for dewaxing steam- 
refined cylinder stock (600° F. fire test) the cylinder stock was mixed 
with about 1} times. its volume of naphtha, decoloured by treatment 
with fuller’s earth, heated to dissolve all the oil and wax, and slowly 
chilled to about 15°F. The precipitated wax settled out by gravity, 
and the supernatant liquid was drawn off and the naphtha distilled off, 
leaving a still residue of bright stock. The residue was worked up for 
petrolatum. The yield of bright stock, of a cold test of 50° F., was 
seldom above 70%, and the settling process was irregular and uncertain. 
Attempts to separate the wax in cream separators were unsuccessful. 
The wax separated in centrifuges differs from the slushy liquid separated 
by gravity, and being a plastic did not act as a liquid in the rotor. A 
rotor of the hydrostatic balance type gave a discharge of wax only for 
short periods with difficulty. The difficulty was overcome by the 
invention of the so-called “solid discharge.” A stratum of a third 
liquid substance, heavier than the substances to be separated, was 
maintained within the rotor. Calcium-chloride brine at the temperature 
of the chilled oil was used as a carrier liquid. An improvement has been 
made by supplying the carrier liquid in a jet, directed within a ring on 
the rotor, this being known as the “ top feed.”” By this means refrigera- 
tion of the carrier liquid is rendered unnecessary, the wax may be melted 
on its discharge, and mixture of the carrier liquid with the chilled oil is 
avoided. The oil mixture is heated to 100° F. before cooling, until all 
wax is dissolved, and then cooled at the rate of about 3° F. per hour. 
Oil chilled by this method to -10° F. will yield a bright stock of 15° F. 
cold test. Sudden, or “ shock chilling ” precipitates the wax in a colloidal 
state, when it cannot beseparated. The dilution of the stock must be suffi- 
cient to provide for free suspension of the precipitated wax. The presence 
of asphalt and colouring matter lowers the cold test of an oil, therefore 
the stock is refined to the required colour before dewaxing. A yield of 
85% of 15° F. cold test bright stock may be obtained. The process is 
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applicable to any stocks containing wax in an amorphous form, and 
especially to “long residuum"; a steam-refined still residue amounting 
to 30% of the crude oil. In this way it is possible to obtain 10% of 
200-sec. viscosity neutrals of cold test below 25° F., and 15% of bright 


or Moore. Oil Engineering and 
Finance 2, 525 
tion of enclosed high-speed engines must have high flash (over 420° C.) 
to avoid crank-case explosions. Lubrication of the compressors is more 
difficult than that of the engine. Acetic and formic acids, in addition to 
water, have been found to be present in the liquid from compressors. 
The formation of these acids is minimised by the use of oils of low iodine 
value, but these oils do not give such good film maintenance as asphaltic 
oils. The formation of acids is less in 3 stage than in 2 stage compressors. 
The lubrication of engines not employing compressed air is simpler than 
the lubrication of those using compressors. Compounded oils containing 
5-74% of rape, cocoanut, or lard oil are suitable for the cylinder lubrica- 
Hot bulb engines require 


oil of higher viscosity T.A.8. 
“ Gena Process” Lusricants—H. M. Wells. Oil News H., 11, 16, 17-18 
(1923). 


The addition of 1% fatty acids to mineral oils increases the lubricating 
value of the oil by 17%. The grooving of bearings and journals, when 
properly carried out, also increases the efficiency by 17-22%. Emulsifi- 
cation in steam and turbines has also been overcome by the addition of 
fatty acids to the lubricants. T.A.8. 


Sweattnc or Pararrin Wax—Improvep Apparatus ror.—F. Esling and 
8. H. Johnson and Sons. E.P. 205,245 of July 26, 1922. 

A wax-sweating apparatus is built up after the manner of a filter-press, 
and consists of a number of chambers in which cakes of wax are placed, 
the spaces between the chambers being heated. The apparatus is built 
up of interchangeable members. T.A.8. 


Wax-Fitter.—H. F. Glair and E. J. Wonnacott, Assrs. to Standard Oil Co. of 
Indiana. U.S.P. 1,474,899 of Nov. 20,1923. (Appl. Aug. 11, 1920.) 
A filter press is fitted with heating elements, so that after wax has been 
deposited from chilled oil, on the filtering medium it may be removed 
by melting. T.A.&. 
Non-Stupeine Orts—Process or MANUFACTURE oF.—H. R. Moody. U.S.P. 
1,472,882 of Nov. 6, 1923. (Appl. Feb. 6, 1918.) 
Oil is made non-sludging by treating it with nascent hydrogen at a 
temperature so low that cracking does not take place. The sludge- 


forming constituents are reduced and rendered non-sludge-forming. 
T.A.S8. 


Usep Om—Process ror Rectanane.—J. C. Miller. U.S.P. 1,469,426 of 
Oct. 2, 1923. (Appl. Jan. 7, 1921.) 

Waste lubricating oil from gasoline engines is recovered by heating and 
injection of steam to remove volatile substances. Soap solution is then 
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more steam injected, whereby dirt and foreign matter are 
coagulated. Heating is continued until all water is expelled, and the 
solids are then separated from the oil. T.A.8. 


Suarez, Coat anD ASPHALT. 


Factors Bexaviour or AspHatt Mixtures.—J. C, Morrell 
and L. Kirschbraun. Chem. Met. Eng., 1923, 29, No. 9, 362-4. 


In evaluating the usefulness of asphalts for industrial purposes a 
7 knowledge of such properties as penetration, melting point, viscosity, 
“t ductility, cementing value and elongation are necessary. The author 

describes these properties in mixtures of steam refined and air-blown 


from a physicochemical viewpoint. The phase-rule, f = n—p + 2, where 
f indicates the degrees of freedom, i.e., temperature, pressure and concen- 
tration ; n, the number of components and p the number of phases, as 


tof =n-p +1. Two mixtures of air blown and steam refined asphalts 
were studied, and curves are given of the six properties enumerated 
ri above, tracing their values between 0 and 100% of each constituent. 
These results are discussed in relation to the above phase-rule formula, 
and the hope is expressed that a systematic study along the lines of solid 
: and liquid hydrocarbon mixtures, which as yet has hardly been touched, 
site will be undertaken by others. The above method of study was also 
applied to liquid mixtures, the two components being a fuel oil and the 
residuum obtained by cracking the same. No break was found in the 
viscosity curves, but a point of economic importance was noticed in 
the cold tests where it was found that, although the set point of the 
iginal oil was only lowered 18° F. when the proportion of the mixture 
was 70% fuel oil, to 30% cracked residuum, yet the set point fell 50° F. 
when the mixture was in the proportion of 60% to 40%. F. G. P. R. 


SERB RB SE of 


Reszarcu Work on O1 SHate.—Chem. Met. Eng., 1923, 29, No. 22, 971. 
A description is given of the work that is being carried on under the 
U.S. Department of the Interior in Colorado, Utah and Indiana, Two 
objects are kept in view: (a) to determine the conditions of retorting 
that produce the highest yields of the best oils from various shales ; 
and (b) a thorough study of methods of refining shale oils. At the 
Boulder laboratory, Colorado, an experimental vertical retort, a large 
horizontal retort and a small assay retort are being tried. The effects 
of time and temperature of preliminary heating, holding at various 
temperatures, use of steam in the retort, etc., are being experimented 
with. The horizontal retort gives a lower yield of poorer oil than the 
others. The Bureau of Mines has concentrated on refining gasoline 
from shale oil, and has obtained good products. Assay retort studies of 
many shales will prove how far foreign practice should be adhered to 
with American shales. At Salt Lake City the problems being attacked 
are the distribution of sulphur and nitrogen in oil shale and its products, 
the separation and examination of kerogen, the approximate and ultimate 
analyses of shale and ash, determination of best conditions for recovering 
ammonia or other nitrogen products and the thermal decomposition of 
oil yielding materials from oil shale. F.G. P. R. 
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as} t ate the ities of the stud is systems 
| used in the case of alloys, is considered with a view to its applicability to 
mixtures of asphalts. Pressure and the vapour phase may be ruled out 

of the variables to be considered, and therefore the formula is reduced 
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OxIDATION PHENOMENA IN THE DETERMINATION OF VOLATILE MATTER IN 
CoaL AND ANTHRACITE BY THE Moprrrep Bocnuumer METHOD, AND 
THE InFLUENCE oF AsH OConTENT ON THE ResuLtT.—D. J. W. Kreulen. 
Chem. Weekblad, 1923, 20, 553-555. 


A series of experiments was made on pure carbon, Welsh anthracite 
and cannel coal, dried for 4 hours at 85° C., and tested by heating for 
10, 15, 30, 45 and 60 minutes. The results plotted gave straight-line 
graphs. The variation of the indicated volatile content due to oxidation 
is independent of the nature of the coal, but is dependent upon the 
time of heating and the sort of crucible employed, each form of crucible 
having a constant oxidation constant. The loss of weight during pro- 
longed heating is not always a sign of oxidation, as a very gradual decom- 
position of the coal substance may be taking place. In experiments 
to show the influence of ash content on the amount of volatile determined 
it was found better to mix the coal with a proportion of its own ash than 
to add inert foreign substance, as in the tests made by Muck, who used 
powdered quartz. By the addition of ash the amount of volatile found 
reckoned on the weight of the coal used, increases. In experiments 
where quartz powder was mixed with the coal irregular results were 
obtained. The time for the complete degasification of the sample was 
found to be less as the proportion of ash mixed with the coal was increased. 
The addition of inert matter to the coal gives various results with different 
inert materials, and coke samples of different appearance, which fact 
may be of importance in estimating the coking value of a coal. In two 
samples of coal and one of pure carbon, a continuous loss of weight during 
prolonged heating was observed. The graphs of this loss against time 
were parallel. H. M. 


Sate Retort.—W. A. Lamb, Assr. to N. 8. Ballantine. U.S.P. 1,471,492 
of Oct. 23, 1923. (Appl. Dec. 6, 1920.) 

The distillation chamber has a sloping heated floor, provided with 
transverse depressions. Rotary elements fitted to each depression cause 
the shale to pass down the sloping floor and also agitate the shale. After 
passing through the retort the spent shale is delivered to the combustion 
space, where it supplies heat for the distillation. T.A.S8. 


TREATMENT OF Ort SHALE.—R. C. Dundas and R. T. Howes, Assrs. to 8. E. Co. 
U.S.P. 1,469,628 of Oct. 2, 1923. (Appl. Dec. 23, 1921.) 

Shale is distilled in a long vertical chamber, heat being supplied by 
the combustion of the shale. Combustion is started at the top of the 
chamber and regulated by the admission of air, the products of the 
distillation being drawn off at the bottom of the distillation chamber. 

T.A.8. 
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